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METRICAL SYSTEM. 



(Compared with English.) 



Long Measure. 



Millimetre 

Centimetre 

Decimetre 

Metre* 

Decametre 

Hectometre 

Kilometre 



Metres. 


Inches. 


Feet. 


Yards. 
.00109 


.001 


.03937 


.00328 


.01 


.3937 


.0328 


.0109 


.1 


3.937 


.328 


.1093 


I 


39-37079 


3.2809 


1.09363 


10 


— 


32.809 


10.936 


100 


— 


328 


109.36 


1,000 


^^^* 


3280.9 


1093.6 



Miles. 



.62138 



Square Measure. 



Milliare.. 
Centiaret< 
Deciare. . . 

Are 

Decare . . 
Hectare . . 



Square 


Square 


Square 
Feet. 


Square 
Yards. 


Metres. 


Inches. 
155 


.1 


1.076 


.119 


I 


1550 


10.764 


1.19 


10 


15501 


107.64 


11.96 


100 


.— 


1076.4 


119. 6 


1,000 


— 


— 


1,196 


10,000 


"^~ 


^mmm 


11,960 



Acres. 



.00025 
.0025 
.0247 
.2471 
2.4711 



* I metre = 1.093633056 yard. 

t Or 1 square metre = 1.196033292 square yard. 



Solid Measure. 





Cubic 
Metre. 


Cubic 
Inches. 


Cubic 
Feet. 


Cubic 
Yards. 


Millistere 


.001 

.01 

.1 

I 
10 


61.028 
610.28 
6,102.8 
61,028 


.353 
3-5317 
35.317 

• 




Centistere 




Decistere 

Stere, or cubic metre. 
Decastere 


.1308 
1.308 
1308 





Weights. 



Millig:ramme. . . 
Centigramme . . 
Decigramme . . 

Gramme 

Decagramme. . 
Hectogramme. . 
Kilogramme . . . 



Gr'ms. 


Avoir- 
dupois 
ounces. 


Avoir- 
dupois 
lbs. 


Cwts. 


Tons. 


.001 


— 


— 


— i 


— 


.01 

.1 

I 

10 

100 

1,000 


— 


— ^ 


— — 


— 


.03s 
.35 
3.527 
35.2739 


.0022 
.022 
.22046 
2.2046 


.019 


.00098 



Grains 
Troy. 

.015 

.154 
1.543 
15.432349 

Oz. Troy. 
32.15 



Fluid Measure. 





Litres. 


Inches. 


Feet. 


Gallons. 


Millilitre 


.001 

.01 

.1 

I 

10 
100 


.061 
.61 
6.1 
61.02 
610.28 -« 


•0353 
.353 
3-53 


.00026 


Centilitre 

Decilitre 


.0026 
.026 


Litre 


.26, 


Decalitre 


2.64 
26.4 


Hectolitre 
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Linear Measures. 

Metres. 

Inch = .0253 

Foot = .3047 

Yard = .9143 

Rod = 5.0291 

Chain = 20.1164 

Mile = 1609. 3149 



Square Measures. 

Square metres. 

Square inch = .000645 

" foot = .092899 

*• yard = .836097 

Rod = 25.29194 

Acre = 4046. 71 



Cubic Measures. 

Cubic metres. 

Cubic inch = .000016386 

" foot = .0283153 

*' yard = .764513 



Measures of Capacity. 

LIQUID, measure. 

Litres. 

Pint = .473 

Quart = .946 

Gallon (U. S.) = 3.784 

Gallon (Imperial).... = 4*544 
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DRY MEASURE. 

Litres. 

Quart = I . loi 

Peck = 8.808 

Bushel (U. S.) = . 35.24 

Bushel (Imperial) ... = 36.349 



Weights. 

Grammes. 
Ounce (avoirdupois) . = 28.349 

Pound ** 

Grain (Troy)...'... 
Pennyweight (Troy) . 
Ounce ** 

Pound ♦* 



453.592 
.0648 

I. 555175 
31.10346 

373.2419 



METRES REDUCED TO FEET. 



M. 


Feet. 


M. 


Feet.. 


M. 


Feet. 


z 


3.281 


34 


III-55I 


u 


219.820 


2 


6.561 


35 


I 14 -831 


223 101 


3 


9 843 


30 


118. 112 


69 


226.382 


4 


13.124 


li 


121.393 


70 


229 . 663 


5 


16.404 


124.674 


71 


232.944 


6 


19685 


39 


127 955 


72 


236 225 


2 


22 966 


40 


131.236 


73 


239.506 


26.247 


41 


134-517 


74 


242 . 787 


9 


29.528 


42 


137-798 


7| 


246 067 


10 


32 809 


43 


141.079 


70 


249 . 348 


zz 


36.090 


44 


144.360 


^ 


252.629 


12 


39-371 


Ji 


147 640 


255.910 


13 


42.652 


150.921 


80 


259.191 


14 


45 933 


il 


154.202 


262.472 


Z5 


49 213 


157.483 


8z 


265 . 753 


10 


52.494 


49 


160.764 


82 


269.034 


\l 


55-775 


50 


164 045 


83 


272 315 


59 056 


51 


167 326 


S^ 


275.596 


19 


62 . 337 


52 


170.607 


85 
86 


278.876 


20 


65 618 


53 


173.888 


282.157 


2Z 


68 . 899 


54 


177.169 


u 


285.438 


22 


72.180 


55 


180.449 


288.719 


23 


75-461 


56 


183.730 


89 


292.000 


24 


78.742 


n 


187.011 


90 


295 281 


25 


82.022 


190.292 


91 


298 . 562 


20 


85-303 


& 


193 573 


92 


301.843 


il 


88.584 


196 854 


93 


305.124 


91.865 


61 


200.135 


94 


308 . 405 


29 


95 146 


62 


203.416 


95 


311-685 


30 


98.427 


63 


206.697 


96 


314.966 


31 


loi 708 


64 


209 . 978 


u 


318.247 


32 


104.989 


u 


213.258 


321.528 


33 


108 270 


216.539 


99 


324.809 



FEET REDUCED TO METRES. 



F. 


Metres. 


F. 


Metres. 


F. 


Metres. 


I 


•305 


34 


10.363 


67 


20.421 


2 


.609 


35 


10 . 668 


68 


20.726 


3 


.914 


30 


10.973 


69 


21.031 


4 


1. 219 


p 


11.277 


70 


21 336 


5 


I 524 


11-582 


71 


21.640 


6 


1.829 


39 


11.888 


72 


21.945 


I 


2.133 


40 


12.192 


73 


22.250 


2 438 


41 


12.497 


74 


22.555 


9 


2.743 


42 


I2.80£ 


?i 


22 . 860 


10 


3-048 


43 


13.106 


23.164 


ZI 


3-353 


44 


13. 411 


72 


23.469 


12 


3 657 


45 


13 716 


78 


23 • 774 


13 


3-962 


46 


14 020 


It 


24.079 


14 


4.267 


47 


14-325 


24.384 


15 


4- 572 


48 


14-630 


81 


24.688 


10 


4.877 


49 


14 935 


82 


24.993 


\l 


5. 181 


50 


15-240 


!3 


25 . 298 


5.486 


51 


15-544 


54 


25 603 


19 


5.791 


52 


15.849 


85 


25 907 


20 


6.096 


53 


16.154 


86 


26.212 


21 


6.401 


54 


16.459 


87 


26.517 


22 


6.705 


55 


16.764 


88 


26.S22 


23 


7.010 


56 


17.068 

• 1 


89 


27 127 


24 


7-315 


57 


17.373 


90 


27 431 


25 


7.620 


58 


17.678 


91 


27.736 


26 


7 925 


§9 


17.983 


92 


28 041 


27 


8.229 


60 


18 288 


93 


28 . 346 


28 


8.534 


61 


18.592 


94 


28.651 


29 


8.839 


62 


18.897 


95 


28.955 


30 


9.144 


63 


19 202 


96 


29 . 260 


31 


9-449 


64 


19.507 


97 


29 565 


32 


9-753 


65 


19 812 


98 


29 870 


33 


10.058 


66 


20. n6 


99 


30.175 
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METRES REDUCED TO INCHES. 



M. 


Inches. 


M. 


Inches. 


M. 


Inches. 


, 


39.371 


34 


1338-61 


67 


2637 84 


2 


78.743 


li 


1377.98 


68 


2677.21 


3 


11S.112 


'417-35 


69 


2716 58 


4 


157.483 


11 


1456-72 


70 


2755-954 


5 


196.854 


1496-09 


7' 


2795.33 


6 


236.225 


39 


1535-46 


72 


2834.70 


I 


275.596 


40 


1574.832 


73 


2874.07 


314.966 


4> 


1614 ao 


74 


29'3.44 


9 


354- 337 


42 


1653.57 


li 


2952.81 




393.708 


43 


1692.94 


2992 18 




433 079 


44 


1732 31 


n 


3031.55 




472 449 


45 


1771.69 


78 


3070.92 


13 


Sir.Bso 


46 


1811.06 


2" 


3110.29 


H 


551. 191 


\l 


1850.43 


80 


3149 662 


11 


590.562 


1889.80 


81 


3189.03 


629 933 


49 


1929.17 


82 


3228.40 


'7 


669.303 


50 


1968 540 


P 


3267 77 


i8 


708 674 


51 


2007.91 


!■» 


3307. '5 


19 


748.045 


52 


2047.28 


11 


3346 52 


20 


737.4-6 


53 


2086,65 


3385-89 




826.787 


54 


2126.02 


u 


3425-26 




(^66.157 


li 


2165.39 


3464.63 


Z3 


905,528 




89 


3504.00 


24 


944 899 


57 


2244 14 


90 


3543.370 


25 


984.2711 


58 


2283 5! 


91 


3582.74 


z6 


1023,64 


8 


2322 88 


92 


3622.11 


a 


1063.01 


2362.247 


93 


3661.48 


II02.38 


ei 


2401 62 


94 


370-1.85 


29 


1141.75 


62 


2440.99 


?i 


3740.22 


30 


1181.124 


63 


2480.36 


3779 59 


31 


1220.49 


64 


2519.73 


?i 


3818,97 


33 


1259 87 


u 


2559.10 


3858.3d 


33 


1299 24 


2598.47 


99 


3897 V 



INCHES REDUCED TO METRES. 



In. 


Metres. 


In. Melres. 


In. Metres. 


, 


0J54OO 


34 


.86358 


U 


1.70177 




050799 


P 


.88898 


1.727.7 


3 


076 igg 


.91438 


69 


1 75257 


4 


101598 


11 


■93978 


70 


1.77796 


i 


1^6998 


.96518 


71 


'■80337 


152397 


39 


.99058 


72 


1.82S77 


I 


177797 


40 


1,01598 


73 


1.85417 


203196 


4' 


1.04138 


74 


I 87957 




228596 


42 


1.06678 


?i 


1.90497 




=53095 


43 


1. 09218 


1.93037 




279395 


44 


1.1.758 


?I 


I 95576 




304794 


n 


I. T 4298 


..98,16 




330194 


1.16838 


79 


2,00656 




355594 


J2 


 19378 


80 


2.03196 




380993 


T. 219.8 


81 


2 05736 


406393 


49 


1.24458 


82 


2.08276 




431792 


50 


1.26997 


83 




457192 


5" 


i. 29538 


84 


2 ■.3356 




482591 


52 


1.32078 


li 


2.. 5896 




507990 


53 


1-34618 


2,18436 




53339a 


54 


1.3715a 


87 


2 20976 




55S790 


11 


I 39697 


88 


2.23516 


33 


; 84.89 


1.42237 


89 


2 26056 


24 


609589 


57 


'■44777 


90 


2.28595 


S 


634989 


58 


1.47317 


91 


2.31136 


660333 


8 




93 


2.33676 


27 


685 7S8 


1.52397 


93 


2.36216 


aS 


711187 


61 


1-54937 


94 


=■38756 


29 


736587 


6z 


1.57477 


95 


2.41296 


30 


761 g86 


63 


1.60017 


96 


2.43836 


3> 


787386 


6, 


1.62557 


97 


2.46376 


3a 


81H785 


li 


1.65097 


98 


2,489.5 


33 


838185 


1.67637 


99 


2-5.455 



INCHES AND i6ths INTO MILLIMETRES. 



In. 


Mill. 


In. 


Mill. 


Id. 


Mill. 


t 


i-;B7 


2>l 


53-974 


4A 
4X 


106 36 


3 


174 


s 


55 




107.95 


i 


4 


762 


57 


149 


4 1*1 
4n 


log- 54 




350 


1 


58 


736 




u 


7 


937 


60 


334 


4^ 


112.71 


9 


524 




61 


911 


4J^ 


114.30 


i. 






63 


499 


ti 


115-89 






700 


s 


65 


086 


117.47 


t 


'4 




66 


674 


s 


J 19.06 


J5 


875 




63 


261 


12^65 




"7 


462 




69 


849 


4i* 


122,24 




19 


050 


li 


71 


436 


123.82 


S 




637 


73 


024 


4iS 


l!!5.4l 




225 


m 


74 




5,. 




« 


23 


812 


3 


76 


199 


IS 


12B-59 




25 


400 


li 


77 


7S6 


130,17 


Ja 


26 


987 


79 


374 


SA 


131.76 


■X 


28 


574 


3^ 
3X 


Bo 


961 


5^ 


133-35 


1« 


30 


162 




549 


SA 


■34-94 


31 


749 


3H 


84 


136 


SH 


136.52 


1 


33 


337 


85 


723 


5rV 


138 11 


34 


924 


3,V 


87 


311 


5Ji 


139.70 




36 




3H 








141 28 




38 


099 


3tV 
3H 


90 


$6 


142-87 




39 


687 


92 073 


5H 


144.46 


iH 


41 


274 


3H 


93 661 


5}t 


146.05 




42 


862 


95 248 


'47 63 




44 


449 


31 


96 


836 


5?S 


149 22 


J§ 


46 


037 


3J* 


9S 


423 


5^t 


150 81 


47 


624 


3i 






6 


152.40 




49 




4 




60 


S^ 


153-98 


2 


50 


799 


Js 


103 


19 


155-57 


aiV 


32 387 


104.77 


fil** 


157.16 



MILES TO KILOMETRES. 



Miles. 


Kilos. 


Miles. 


Kilos. 


Miles, 


Kilos. 


I 


1.609 


34 


54.717 


S 


107 . 824 


2 


3.219 


p 


56.326 


68 


109.433 


3 


4.828 


57.935 


69 


III. 043 


4 


6.437 


s 


59-545 


70 


112.652 




8.047 


61.154 


71 


114. 261 


9 656 


39 


62 . 763 


72 


115.871 


I 


11.265 


40 


64.373 


73 


117.480 


12.874 


41 


65.982 


74 


119.089 


9 


14 484 


42 


67.591 


75 


120.699 


10 


16.093 


43 


69.200 


76 


122 308 


II 


17.702 


44 


70.810 


7I 


123.917 


12 


19.312 


Ji 


72.419 


125.527 


13 


20.921 


74.028 


II 


127 136 


14 


22.530 


g 


75.638 


128 745 


15 
10 


24 . 140 


77.247 


81 


130 355 


25 -749 


49 


78.856 


82 


131.964 


\l 


27 358 


50 


80 466 


83 


133 573 


28.968 


51 


82 075 


!4 


135.182 


19 


30.577 


52 


83.684 


li 


136.792 


20 


32.186 


53 


85 • 294 


138.401 


21 


33 . 796 


54 


86.903 


li 


140 010 


22 


35.405 


55 


88.512 


14 I. 620 


23 


37.014 


56 


90.122 


89 


143.229 


24 


38.624 


57 


91.731 


90 


144.838 


25 
26 


40.233 


58 


93 . 340 


91 


146.448 


41.842 


i? 


94 950 


92 


148.057 


12 


43-451 


96 559 


93 


149.666 


45 061 


61 


98.168 


94 


151.276 


29 


46.670 


62 


99 777 


95 


152 885 


30 


46 279 


63 


101.387 


96 


154.494 


31 


49 . 889 


64 


102 . 996 


^2 


156 104 


32 


51.498 


'd 


104.605 


98 


157 713 


33 


53.107 


106.215 


99 


159 322 
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KILOMETRES TO MILES. 



Kilos 


Miles. 


Kilos 


Miles. 


Kilos 


Miles. 


I 


.621 


34 


ai.127 


U 


41-633 




I 343 


11 


21.748 


42.254 


3 


1.864 


22.370 


69 


43-875 


4 


2485 


11 


22.991 


70 


43-497 


1 


3.107 


23.612 


71 


44.118 


3-72B 


39 


24 234 


7» 


44-739 


2 


4 3SO 


40 


24.855 


73 


45 361 


4-971 


41 


35-477 


74 


45 982 


9 


5.592 


43 


26.098 


?i 


46 604 




6.214 


43 


26.719 


47-225 , 


II 


6.835 


44 


37-341 


77 


47-846 




7-457 


n 


27.962 


78 


48.468 


13 


8.078 


S8.5S4 


22 


49-089 


14 


8.699 


il 


29.205 


49 711 


!i 


9. 331 


29,826 


81 


50-332 


9.942 


49 


30.448 


82 


EO-953 


11 


10.563 


50 


31.069 


83 


51 575 


II. 185 


SI 


31.690 


84 


52-196 


19 


11.806 


S= 


32.312 


u 


52,817 




12.428 


53 


32.933 


53-439 


31 


13.049 


54 


33-555 


II 


54,060 




13-670 


11 


34-176 


54.681 


23 


u 292 


34-797 


89 


55-303 


24 


14.913 


11 


35-4'9 


90 


55-934 


S 


15-535 


36 040 


91 


56-546 


16 156 


U 


36.662 


92 


57- 167 


S 


16.777 


37 283 


93 


57 789 


17.399 


61 


37-9M 


94 


58.410 


29 




62 


38.526 


li 


50-031 


30 


18.641 


«3 


39 147 


59 653 


3' 


19 263 


6, 


39.768 


tl 


60.274 


3» 


19.884 


Si 


40,390 


60,1-95 


33 


20.506 


41 -oil 


99 


61.517 



SQUARE CENTIMETRES TO SQUARE INCHES. 



Cen. 


Inches. 


Cen. 


Inches. 


Cen. 


laches. 


J 


■155 


34 


5 37° 


11 

69 


10,385 


3 


.310 
 465 


!i 


5 580 


10.540 

m.695 


4 


.620 


37 


5-735 


70 


10.830 


S 


.775 


38 


5 890 


71 


11,005 


6 


■930 


39 


6,045 


72 


I[.i6o 


S 


1.085 


40 


6.20O 


73 


II. 315 


1.240 


41 


6.355 


74 


11.470 


9 


i-3<l5 


42 


6.510 


U 


11.625 


10 


1.550 


43 


6 665 


11.780 




1. 70s 


44 




?I 


II 935 




1.860 


4S 


6.075 


12.0^0 


13 


2,015 


46 


7.130 


1& 


12.245 


M 




tl 


7.385 


12 400 


!i 


2.325 


7.440 


81 


12.555 


2.4Sa 


49 


7.595 


82 


13. 7-0 


;; 


2-635 


50 


7.750 


P 


12 86s 


2-790 


SI 


7-9<'5 


!* 


13.020 


19 


2 945 


52 


8 060 


11 


13.175 


2o 


3.100 


S3 


8.S15 


13.330 




3 255 


54 


8.370 


11 


13.485 


22 


3,410 


li 


8.52s 


13.640 


33 


3-565 


8-680 


89 


13.79s 


24 


3 720 


11 


B.835 


90 


13 950 


s 


3.875 


8.990 


91 


14 los 


4.030 


It 


9.145 


92 


14 260 


;g 


4.>as 


9.300 


93 


14.416 


4-340 


61 


0-455 


94 


14 571 


29 


4 495 


62 


9.610 


II 


14.726 


3" 


4.650 


«3 


9 765 


14,881 


31 


4,80s 


64 


9,920 


tl 


15 036 


3a 


4960 


II 


10 075 


15-19= 


33 


5 "5 


10 230 


99 


15.346 



SQUARE INCHES TO SQUARE CENTIMETRES. 



I„. 


Cen. 


In. 


Cen. 


In. 


Cen. 


~ 


6-45' 


34 


219.346 


% 


433- '42 


2 


ii,t|03 


ii 


225 798 


438 693 


3 


19 .354 


232,249 


69 


445.144 


4 


25 805 


% 


238.701 


70 


451-596 


i 


32-257 


245 -'52 


71 


458 047 


38.703 


39 


251.603 


72 


464-498 


7 


45 '60 


40 


B58 055 


73 


470.950 


8 


5t,6li 


4' 


264 . 506 


74 


477 401 


9 


58,062 


42 


270 957 


11 


483.852 




64 514 


43 


277-409 


490-304 




70 r|65 


44 


283 . 860 


U 


496.755 




77.416 


% 


290 311 


503.207 


13 


83.868 


296.763 


It 


509,658 


M 


90.319 


47 


303 214 


516.109 


:s 


96.770 


48 


309.666 


81 


522.561 


103.822 


49 




82 


529 012 


;g 


loq.673 


50 


322' 563 


P 


535-463 


116.125 


SI 


329,020 


84 


541-9IS 


19 


122-576 


52 


335-47' 


85 


548-366 




129.027 


53 


341.992 


86 


554-818 




135 479 


54 


348-374 


II 


561 269 




141.930 


55 


354825 


567 720 


33 


148.381 


56 


361.277 


89 


574.172 


24 


'54-833 


57 


367.728 


90 


580.623 


s 


161.284 


58 


374-179 


91 


587.074 


167.736 


f. 


380.631 


92 


593 526 


s 


i74->37 


387.082 


93 


599-977 


180 63a 


61 


393-533 


94 


606.428 


29 


187.090 


63 


399-985 


11 


612,880 


30 


193-541 


«3 


406,436 


619,331 


31 


199.992 


St 


412.887 


97 


625 783 


32 


206,444 


SI 


4'9.339 


98 


632.234 


33 


ai2.895 


425.790 


99 


638.685 



SQUARE METRES TO SQUARE FEET. 



M. 


Feet. 


M. 


Feet. 


M. 


Feet. 


I 


10.764 


34 


365.986 


Pa 


721.208 


2 


21.529 


35 


376.751 


68 


731.972 


3 


32.293 


36 


387.515 


69 


742 . 737 


4 


43 057 


37 


398.279 


70 


753.501 


5 


53.821 


38 


409.043 


7' 


764.265 


6 


64.586 


39 


419.808 


72 


775.030 


7 


75 350 


40 


430.572 


73 


785 794 


8 


86.114 


41 


441.336 


74 


796.558 


9 


96.879 


42 


452.101 


75 


807.323 


10 


107.643 


43 


462 . 865 


76 


818 087 


II 


118.407 


44 


473.629 


?i 


828.851 


12 


129.172 


45 


484.394 


839.615 


13 


139.936 


46 


495 158 


P 


850.380 


M 


150.700 


ii 


505.922 


80 


861 144 


15 


161.465 


516.686 


81 


871 908 


16 


172.229 


49 


527.451 


82 


882.673 


17 


182.993 


50 


538.215 


83 


893.437 


18 


193.757 


51 


548.979 


!4 


904 201 


19 


204.522 


52 


559.744 


85 


914 . 966 


20 


215.286 


53 


570.508 


86 


925.730 


21 


226.050 


54 


581.272 


11 


936 494 


22 


236.815 


ft 


592.037 


947.258 


23 


247.579 


602 . 801 


89 


958.023 


24 


258.343 


57 


613.565 


90 


968.787 


25 


269.108 


58 


624.329 


91 


979- 551 


26 


279.872 


59 


635.094 


92 


990.316 


27 


290.636 


60 


645 858 


93 


lOOI .08 


28 


301.400 


61 


656.622 


94 


1011.84 


29 


312.165 


62 


667.387 


95 


1022.61 


30 


322 929 


63 


678.151 


96 


10.33.37 


31 


333.693 


64 


688.915 


97 


1044 14 


32 


344.458 


U 


699.680 


98 


1054 90 


33 


355-222 


710.444 


99 


1065 67 
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SQUARE FEET TO SQUARE METRES. 



F. 


Metres. 


F. 


Metres. 


F. 


Metres. 


J 


• 093 


34 


3. -59 


67 


5.224 




.1S6 


35 


3 251 


68 


6.317 


3 


.279 


36 


3 344 


69 




4 


.372 


37 


3-437 


70 


6:?03 


i 


■4<>4 


38 


3.530 


7' 


6 5Qt) 


■557 


39 


3 623 


72 


6.689 


7 


.650 


40 


3.716 


73 


6.7S2 


8 


•743 


41 


3.809 


74 


6.875 


9 


.836 


42 


3.902 


75 


6.967 




■93" 


43 


3-995 


76 


7.060 






44 




77 


7-153 


12 


1. 115 


}i 


4! 180 


78 


7.246 


13 


i.aoB 


4.273 


79 


7.339 


M 




47 


4.366 


80 


7-432 


:i 


I 393 


48 


4 459 


81 


7 525 


1.486 


49 


4-552 


82 


7.61B 


\i 


I 579 


50 


4-645 


83 


7 711 


1.672 


5' 


4.73a 


84 


7.804 


19 


1-763 


52 


4.831 


85 


7.896 




1.858 


53 


4.924 


86 


7 9B9 




1951 


54 


5 017 


87 


8-082 


22 




55 


5-i-Q 


88 


8-175 


23 


2 137 


56 


5.202 


89 


8.263 


Z4 


2.330 


57 


5 295 


90 


8.36. 


S 


a. 322 


58 


5 383 


91 


8.454 


2 4'5 


11 


5-481 


9z 


8 S47 


27 


2,508 


5 574 


93 


8 640 


28 


2.6UI 


61 


5-667 


94 


8.733 


29 


2 bg* 


Cz 


5.760 


95 


8.825 


30 


2 787 


63 


5-853 


96 


8 ql8 


31 


2.880 


64 


5-946 


97 


9.011 


32 


2 q73 


ii 


6 038 


98 


9 104 


33 


3.066 


6.131 


99 


9-197 



SQUARE METRES TO SQUARE YARDS. 



M. 


Yards. 


M. 


Yards. 


M. 


Yards. 


J 


I,iq6 


34 


40.665 


57 


80.134 


2 




392 


11 




fc6. 


68 


81.330 


3 


3 


588 


43 


057 


69 


82.536 


4 




78J 


11 


44 


253 


70 


83.722 


i 


5 


980 


45 


449 


7> 


84.918 


7 


176 


39 


46 


645 


7» 


86,114 


I 


S 


371 


40 


47 


841 


73 


87,310 


9 


568 


41 


49 


037 


74 


88,506 


9 


10 


76* 


42 


50 


333 


?i 


89.702 






960 


43 


51 


429 


90,898 




13 


■S6 


44 


S2 


625 


11 


92,095 






352 


li 


53 


321 


93.291 


13 




548 


55 


017 


79 


94 487 


14 


16 


744 


il 


56 


214 


80 


95.683 


:i 


17 


940 


57 


410 


81 


96 879 


19 


136 


49 


58 


606 


82 


98.075 


]i 




333 


50 


59 


802 


83 


99-271 




529 


51 


60 


99a 


84 


100,467 


19 




725 


52 


62 


191 


it 


101,663 


20 


33 


921 


53 


63 


390 


102.859 




25 


117 


54 


64 


586 


87 


104.055 


32 


26 


313 


11 


65 


7b2 


88 


105.251 


aj 




50g 




978 


89 


106,447 


24 


28 705 


11 


(.3 


'74 


90 


107 643 


a 


39 901 


6g 


370 


9' 


108.839 


31-097 


S 


70 


56a 


92 


no. 03s 


li 


32-293 




762 


93 


III 231 


33-489 


61 




958 


94 


112.427 


29 


34 6S5 


62 




154 


95 


113 623 


30 


35-Bat 


S3 


75 350 


96 


114.819 


31 


37- 07; 


6, 


76 546 


21 


116 015 


32 


38.373 


Si 


77 742 


117,211 


33 


39.469 


78.93a 


" 


118.407 



SQUARE YARDS TO SQUARE METRES. 



Y. Mettes. 


Y. 


Metres. 


Y. 


Metres. 


J 


836 


34 


28.427 


U 


56.018 




672 


ii 


29 


263 


56 855 


3 a 


50a 


30 


099 


69 


57 1^91 


4 3 


344 


11 


30 


936 


70 


58.527 


i t 


180 


31 


772 


71 


59 363 


017 


39 


33 


608 


72 


60.199 


I I 


8S3 


40 


33 


444 


73 


61.035 


6Sq 


41 


34 




74 


61.871 


5 7 


5S4 


42 


35 


116 


11 


62. 707 


lO S 


3&' 


43 


35 


953 


63.543 


II q 


197 


44 


36 


7B8 


U 


64 .379 




033 


ii 


37 


624 


65.216 


13 10 


869 


38 


460 


B 


66.052 


14 ir 


705 


ti 


39 


297 


66.888 


ii ;, 


541 




133 


81 


67.724 


378 


49 


40 


969 


82 


68 560 


17 14 


213 


50 


41 


805 


83 


69.396 


i8 15 


050 


51 


42 


641 


84 


70.232 


19 15 


836 


S3 


43 


477 


Si 


71.068 


ao 16 


722 


S3 




313 


71,904 


21 17 


558 


54 


45 


'49 


^7 


72 740 


22 l3 


3*4 


55 


45 


985 


88 


73 576 


23 >9 


230 


56 


46 


321 


89 


74 413 




066 


57 


47 


657 


90 


75-849 


25 20 


go2 


58 


48 


494 


91 


76.08s 


26 2. 


738 


59 


413 


330 


92 


76 921 


27 23 


574 


60 


50 


166 


93 


77-757 


28 23 




61 


51 




94 


78.593 


29 24 


247 


62 


51 




95 


79.429 


30 25 


083 


P 


52 


674 


96 


80.26s 


31 85 


gig 


64 


53 


510 


97 


ai.ioi 


32 26 


755 


y 


54 346 


98 


81,937 


33 a? 


59' 


55-182 


99 


82.774 



CUBIC CENTIMETRES TO CUBIC INCHES. 



Cen. 


Inches. 


Cen. 


Inches. 


Cen. 


Inches. 


I 


.061 


34 


2.075 


u 


4.089 


2 


.122 


11 


2.136 


4 


.150 


3 


.183 


2.197 


69 


4 


.211 


4 


.244 


37 


2.258 


70 


4 


272 


5 


.305 


38 


2.319 


71 


4 


-333 


o 


.366 


39 


2.380 


72 


4 


394 


I 


.427 


40 


2.441 


73 


4 


455 


.488 


41 


2.502 


74 


4 


516 


9 


.549 


42 


2.563 


75 


4- 


577 


10 


.610 


43 


2.624 


78 


4 


638 


II 


.671 


44 


2.685 


77 


4- 


699 


12 


•732 


45 


2.746 


78 


4- 


760 


13 


.793 


46 


2.807 


Z9 


4 


821 


14 


.854 


}i 


2.868 


80 


4 


882 


15 


.915 


2.929 


81 


4- 


943 


16 


.976 


49 


2.990 


82 


5- 


004 


^1 


1.037 


50 


3.051 


83 


5- 


065 


18 


1.098 


51 


3. 112 


l^ 


5. 


126 


19 


I 159 


52 


3.173 


85 


5- 


187 


20 


1. 221 


53 


3.234 


86 


5 


248 


21 


1.282 


54 


3.295 


87 


5- 


309 


22 


1.343 


55 


3.356 


88 


5. 


370 


23 


1.404 


50 


3.417 


89 


5- 


431 


24 


1.465 


57 


3.479 


90 


5- 


492 


25 


1.526 


58 


3.540 


91 


5- 


553 


20 


1.587 


^ 


3.600 


92 


5- 


614 


H 


1.648 


3.662 


93 


5 


675 


28 


1.709 


61 


3.723 


94 


5. 


736 


29 


1.770 


62 


3.784 


95 


5- 


797 


30 


1. 831 


63 


3.845 


96 


5- 


859 


31 


1.892 


$4 


3.906 


97 


5. 


920 


32 


1.953 


• 


3.967 


98 


5. 


981 


33 


2.014 


4.028 


99 


6.042 
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CUBIC INCHES TO CUBIC CENTIMETRES. 



In. 


Cen. 


In. 


Cen. 


In. 


Cen. 


I 


16.386 


34 


557.130 


^Z 


1097.87 


2 


32.772 


ii 


573.516 


68 


I I 14 26 


3 


49- 158 


589 902 


69 


1130.65 


4 


65 -545 


II 


606.288 


70 


1147.032 


5 


81.931 


622 675 


71 


1163.42 


6 


98.317 


39 


639.061 


72 


1179.80 


I 


114 703 


40 


655 447 


73 


1196.19 


131.089 


41 


671 833 


74 


1212.58 


9 


147.476 


42 


688 219 


75 


1228.96 


10 


163.862 


43 


704.606 


76 


1245-35 


IZ 


180.248 


44 


720.992 


77 


1261.74 


12 


196.634 


45 


737.378 


78 


1278.12 


13 


213.020 


40 


753.764 


79 


1294.51 


14 


229.406 


47 


770.150 


80 


1310.894 


15 


245 • 793 


48 


786.536 


8z 


1327.28 


16 


262.179 


49 


802.923 


82 


1343-67 


% 


. 278.565 


50 


819 309 


83 


1360.05 


294.951 


51 


835.695 


!4 


1376.44 


19 


311.337 


52 


852.081 


85 


1392.82 


20 


327 723 


53 


868.467 


86 


1409.21 


21 


344 -I 10 


54 


884.853 


87 


1425.60 


22 


360.496 


55 


901 . 240 


88 


1441.98 


23 


376 882 


56 


917.626 


89 


1458.37 


24 


393 268 


57 


934 -012 


90 


1474.756 


25 


409.654 


58 


950.398 


91 


1491.14 


20 


426.041 


i? 


966.784 


92 


1507.53 


^l 


442 427 


983.170 


93 


1523.91 


28 


458.813 


61 


999.557 


94 


1540.30 


29 


475.199 


62 


1015.94 


95 


1556.69 


30 


491 • 585 


63 


1032 . 33 


96 


1 573/ 07 


31 


507 971 


64 


1048.72 


97 


1589.46 


32 


524 358 


% 


1065.10 


98 


1605.85 


33 


540.744 


1081.49 

• 


99 


1622 23 
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CUBIC METRES TO CUBIC YARDS. 



M. 


Yards. 


M. 


Yards. 


M. 


Yards. 


J 


1.308 


34 


44.473 


u 


87-637 


3 


a. 616 


11 


45 


781 


88.945 


3 


3 


924 


47 


o8q 


69 


90.253 


4 


5 


233 


37 


48 


397 


70 


91 . 561 


5 


6 


540 


38 


49 


705 


71 


92 , 86g 


6 


7 


848 


39 


51 


013 


72 


94.178 


2 


9 


156 


40 


52 


321 


73 


95.486 




464 


41 


53 


629 


74 


96.794 


9 




772 


42 


54 


937 


?i 


98.102 




13 


oBo 


43 


56 


245 


99.410 






388 


44 


57 


553 


?2 


100.719 


12 


15 


696 


Ji 


;8 


86r 


102.026 


'3 




004 


60 


i6g 


79 


103.334 


J4 




3!Z 


» 


61 


477 


80 


104.641 


15 


'9 


620 


62 


785 


81 


105.950 


16 




g28 


49 


64 


093 


82 


107,258 


;i 




236 


50 


63 


401 


83 


108.566 


23 


544 


51 


66 


709 


84 


log. 874 


19 


24 


852 


52 


68 


017 


li 


111,182 


20 


26 


160 


53 


6q 


325 


112.490 






468 


54 




633 


IS 


113.798 




a8 


776 


11 




941 


iig 106 


23 


30 


084 


73 


249 


89 


116.414 


24 


31 


392 


11 




557 


90 


117.721 


11 


32 




75 


865 


91 


llg 030 


34 


009 


S 




173 


92 


120,338 


S 


35 


317 




4B1 


93 


.21 646 


36 


625 


61 


79 


789 


94 


122.954 


29 


37 


933 


62 




097 


95 


124.262 


30 


39 


240 


63 




405 


96 


125 570 


31 


40 


549 


64 


S3 


7'3 


97 


126.878 


32 


41 


857 


S 


85 




98 


123 186 


33 


43-165 


86 329 


99 


129 494 



CUBIC YARDS TO CUBIC METRES. 



Y. Metres. 


Y. 


Metres. 


Y. 


Metres. 


, 


764 


34 


25-993 


S 


51.222 


2 I 


52g 


35 


26,75a 


51 


987 


3 2 


293 


36 


27 522 


69 


52 


751 


4 3 


058 


37 


28 387 


70 


53 


516 


i I 


323 


38 


29 051 


71 


54 


280 


537 


39 


29.816 


72 


55 


045 


I I 


352 


40 


30 580 


73 


55 


8og 


n6 


41 


31 -345 


74 


56 


574 


9 6 


88 1 


42 


32. no 


75 
76 


57 


338 


lo 7 


645 


43 


32 B74 


58 


103 






44 


33 639 


?I 


58 


867 


12 9 


174 


t^ 


34-403 




632 


13 9 


939 


35 


168 


79 




397 


14 10 


703 


% 


35 


931 


80 


61 


161 


;i ;; 


468 


36 


697 


Si 


61 


926 


232 


49 


37 


461 


8z 


62 


690 


17  12 


997 


SO 


38 


zib 


83 


i>3 


455 


18 13 


761 


5' 


38 


990 


84 


64 


219 


19 14 


526 


5» 


39 


755 


li 


64 


984 


20 15 


290 


53 


40 


519 


86 


65 


74B 


21 16 


054 


54 


41 


284 


87 


66 


513 


22 16 


8.9 


ii 


42 


048 


88 


67 


277 


23 17 


584 


42 


813 


89 


68 




24 iS 


343 


57 


43 


577 


90 


G8 


806 


25 "9 

26 19 


113 


5S 




342 


91 


69 


57' 


877 


S 


45 


io5 


92 


70 


335 


27 30 


642 


45 


971 


93 


7' 




28 21 


406 


61 


46 


635 


94 


71 


B64 


29 22 


>7' 


62 


47 


400 


\i 


72 


629 




935 


63 


48 


164 


73 


393 


3' 23 


700 


64 


48 


929 


97 


74 


15B 


32 24 


4&4 


S^ 


49 


693 


98 


74 


923 


Z2 25 


229 


50.458 


99 


75.6S7 



GRAMMES TO GRAINS. 



G. 


G„,„. 


G. 


Grains. 


G. 


Grains. 


J 


15-433 


34 


524-700 


% 


I033-97 


2 


30 


864 


li 


540.132 


1049 


40 


3 


46 


297 


555- 564 


69' 


1064 


83 


4 


6i 


729 


15 


570.997 


70 


1080 


264 


i 


n 


1 6a 


586.429 


71 


1095 


70 


Q2 


594 


39 


601 862 


7» 


nil 


13 


I 


io8 


026 


40 


617.294 


73 


1 126 


56 


123 


459 


4' 


632.726 


74 


1141 


99 


9 


138 


891 


42 


648.159 


li 


1157 


43 




154 


323 


43 


663.591 


1172 


86 


II 


169 


756 


44 


679.025 


?i 


1188 


29 




I8S 


188 


5i 


694.456 


1203 


72 


13 




620 


709.888 


IS 


1219 


16 


14 


316 


053 


Ji 


725.320 


1234 


588 


11 


231 


485 


740-753 


81 


1250 




246 


917 


49 


756.185 


82 


1265 


45 


17 


262 


350 


50 


771-617 


83 


I2S0 




i8 


277 


782 


S> 


787-050 


I* 


1296 


33 


19 


293 


214 


S» 


802.462 


it 


I3II 


75 


20 


308 


647 


53 


817.914 


1327 


18 




324 


079 


54 


833.347 


li 


1342 


61 


22 


339 


5" 


P 


848.779 


1358 


05 


33 


354 


943 


864.211 


89 


1373 


48 


24 


370 


376 


g 


879.644 


90 


1388 


911 


S 


385 


608 


895-076 


91 


1404 


34 


401 


241 


§1 


910.503 


92 


I4I9 78 


27 


416 


673 


925.941 


93 


1435 21 


28 


■132 


106 


61 


94' 373 


94 


1450 64 


29 


447 


538 


63 


956.806 


Si 


1466 


07 


30 


462 


970 


■S3 


972 238 


148. 


51 


31 


478 


403 


6, 


987.670 


IS 


1496 


94 


32 


493 


835 


21 


1003.10 


I5II 


37 


33 


509 !67 


1018.53 


99 


1527.80 



GRAINS TO GRAMMES. 



G. 


Grammes, 


G. Grammes. 


G. 


Grammes. 


J 


.o5s 


34 2 


203 


% 


4.341 


3 


.130 


35 2 


268 




406 


3 


.194 


36 


333 


69 




471 


4 


.259 


11 I 


398 


70 




536 


i 


• 324 


462 


71 




601 


.389 


39 2 


527 


72 




666 


1 


■454 


40 2 


592 


73 




730 


.518 


41 s 


657 


74 




795 


9 


.583 


42 2 


722 


l§ 




860 


10 


.648 


43 2 


736 




925 




.713 


44 2 


851 


?I 




989 




.778 


ti \ 


916 




054 


13 


.B42 


9»i 


79 




119 


H 


.907 


-i I 




80 




184 


11 


.973 




81 




249 


1.037 


49 3 


"75 


82 




313 


\l 




50 3 


240 


83 




378 


i!i66 


SI 3 


30s 


84 




443 


19 


1. 231 


52 3 


370 


11 




508 


20 


1.296 


53 3 


434 




573 




1. 361 


54 3 


499 


u 




637 




1.426 


S I 


564 




702 


23 


1.490 


629 


89 




767 


24 


1-555 


57 3 


694 


90 




832 


a 




58 3 


758 


91 




897 


I '635 


59 3 


323 


9a 




961 


11 


I 750 


60 3 




93 


6 


026 




61 3 


953 


94 


6 


091 


29 


\'sn 


62 4 


018 


l§ 


b 


156 


30 


1.944 


63 4 


oSa 


6 




31 


2 009 


54 4 


147 


li 


6 


285 


32 


2.074 


li : 




6 


350 


33 


2.138 


277 


99 


6.415 



KILOGRAMMES TO POUNDS AVOIRDUPOIS. 



K. 


Pounds. 


K. 


Pounds. 


K. 


P.u„... 


J 


2.20s 


34 


74-957 


u 


147-710 


2 


4.409 


3S 


77 


163 


149 


914 


3 


6.614 


36 


79 


366 


69 


152 


"9 


4 


8.818 


37 




571 


70 


154 


323 


5 


11.023 


38 


83 


776 


7' 


156 


258 


6 




39 


65 


980 


72 


158 


733 


7 


15.432 


40 


88 


1B5 


73 


160 


937 


8 


17.637 


4' 


90 


389 


74 


163 




9 


iq.842 


42 


92 


594 


P 


165 


347 






43 


94 


799 


1^7 


SSI 


II 


24.251 


44 


97 


003 


U 


I6g 


756 


12 


26.455 


ti 


99 




171 


960 


13 


28.660 




413 


11 


174 


165 


14 


30.865 


U 


103 


617 


176 


370 


;i 


33.069 


105 


S23 


81 


178 


S74 


35.274 


49 


108 




82 


180 


779 


>7 


37.478 


50 




231 


83 


182 


984 


18 


39.683 


51 




436 


84 


185 


188 


19 


4I.8B7 


52 


114 


640 


11 


r87 


393 


20 


44.092 


S3 


116 


845 


189 


597 


21 


45.297 


54 


119 


050 


II 


igr 


802 




49.502 


55 




254 


194 


007 


23 


50.706 


56 


123 


459 


89 


196 




24 


58. 911 


11 


125 


663 


90 


198 


416 


11 


55 116 


127 


868 


9' 




620 


57.320 


il 


130 


073 


92 




825 


11 


59 525 


132 


277 


93 


205 


030 


61.729 


61 


134 


483 


94 


207 


234 


29 


63.934 


62 


136 


6S6 


11 


209 


439 


30 


66.139 


63 


13a 


891 




644 


31 


68.343 


64 


141 


096 


8 


213 


848 


32 


70.548 


11 


143 


300 




f53 


33 


72.753 


145 5^5 


99 


218.258 



POUNDS AVOIRDUPOIS TO KILOGRAMMES. 



P. Kilos. 


P. 


Kilos. 


P. 


Kilos. 


J 


454 


34 


15 4Z2 


t' 


30.391 




907 


P 


15 


S76 


68 


30 


844 


3 1 


36' 


16 


329 


69 


31 


29S 


4 ' 


814 


S 


16 


783 


70 


31 


751 


i I 


z6S 


17 


236 


71 


32 


205 


722 


39 


'7 


690 


7a 


32 


659 


I 3 


175 


40 


i3 


144 


73 


33 




629 


41 


18 


597 


74 


33 


S66 


9 4 


082 


43 


19 


051 


7§ 


34 




10 4 


536 


43 


19 


504 


76 


34 


473 




990 


44 


19 


953 


77 


34 


927 




443 


t 




412 


78 


35 


380 


13 5 


897 




865 


79 


35 


834 


14 6 


350 


J2 




319 


80 


36 


287 


;i ; 


804 




772 


81 


3'' 


741 


257 


49 




226 


82 


37 


195 


:i I 


711 


50 




680 


83 


37 


648 


'65 


SI 


33 


133 


84 


38 




19 8 


618 


52 


23 


587 


ii 


38 


555 


ao 9 


072 


53 


24 




39 


oog 




525 


54 


!!4 


494 


li 


39 


463 




979 


P 


24 


943 


39 


916 


23 10 


432 


25 




89 


40 


370 


34 lo 


886 


% 


25 


855 


90 


40 


823 


25 II 


340 


26 


30S 


91 


41 


277 


26 11 


793 


11 


26 


762 


92 


41 


730 


27 12 


247 


27 


216 


93 


42 


184 


28 12 


700 


61 


27 


669 


94 


42 


638 


29 13 


154 


62 


28 


123 


95 


43 


091 


30 13 


60S 


'3 


z8 


576 


96 


43 


545 


31 14 


o6t 


^ 


29 


030 


n 


43 


99B 


32 14 


51s 


% 


29 


483 


98 


44 


452 


33 "4 


969 


29.937 


99 


44.906 



FRENCH TONS TO ENGLISH TONS. 



Fr.T. 


Eng. T. 


Fr.T. 


Eng. T. 


Fr.T. 


Eng. T. 


I 


.984 


34 


33-463 


z 


65.942 


2 


1.968 


p 


34 447 


66.926 


3 


2 953 


35 431 


69 


67.910 


4 


3 937 


p 


36.416 


70 


68.894 


I 


4.921 


37.400 


71 


69.879 


5905 


39 


38 . 384 


72 


70.863 


I 


6.889 


40 


39.368 


73 


71.847 


7.874 


41 


40.352 


74 


72.831 


9 


8 858 


42 


41 . 337 


?f 


73.815 


zo 


9.842 


43 


42.321 


74.800 


ZI 


10.826 


44 


43.305 


^ 


75 . 784 


Z2 


II. 810 


45 


44.289 


76 . 768 


13 


12.795 


46 


45-273 


P 


77.752 


14 


13-779 


g 


46.258 


80 


78.736 


11 


14-763 


47.242 


81 


79.721 


15.747 


49 


48.226 


82 


80.705 


\l 


16.731 


50 


49.210 


83 


81.689 


17.716 


51 


50.194 


54 


82.673 


19 


18.700 


52 


51.179 


85 
86 


83.657 


20 


19.684 


53 


52.163 


84.642 


2Z 


20.668 


54 


53.147 


II 


85.626 


22 


21 652 


55 


54.131 


86.610 


23 


22 637 


56 


55.115 


89 


87.594 


24 


23.621 


57 


56.100 


90 


88.578 


li 


24.605 


58 


57.084 


91 


89.563 


25.589 


§9 


58.068 


92 


90.547 


^2 


26.574 


60 


59 052 


93 


91.531 


27.558 


61 


60.037 


94 


92.5^5 


29 


28.542 


62 


61.021 


95 


93.500 


30 


29.526 


63 


62.005 


90 


94.484 


31 


30. 510 


64 


62.989 


s 


95.468 


32 


31.495 


u 


63.973 


96.452 


33 


32-479 


64.958 


99 


97.436 
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ENGLISH TONS TO FRENCH TONS. 



EQg.T 


Fr. T. 


Eng.T 


Fr. T. 


Eng.T 


. Fr. T. 


J 


I.OI6 


34 


34-546 


67 


68 075 




s.o3a 


P 


35,562 


68 


69 


091 


3 


3.048 


36-573 


69 


70 


107 


4 


4-064 


37 


37-594 


70 


71 


123 


S 




38 


38.610 


71 


72 


139 


6 


l'.o<^ 


39 




72 


73 


155 


7 


7.112 


40 


40 642 


73 


74 


■71 


8 


a.rjS 


41 


41,658 


74 


75 


187 


9 


9.144 


42 


42-674 


?i 


76 


204 


10 




43 


43,690 


77 






ri!!:*' 


44 


44.706 


?2 


73 


236 




I2.1Q3 


Ji 


45-722 


79 


252 


13 


i3-2og 


46.738 


P 


80 


268 


14 


14.225 


47 


47-754 


So 


81 


284 


[1 


15.241 


48 


48.770 


Si 


82 


300 


16.857 


49 


49-786 


82 


63 


316 


\l 


17.273 


50 


50 803 


83 


84 


332 


18.289 


5' 


51.818 


84 


B5 


343 


19 


19. 305 


52 


52.B34 


il 


86 


364 


20 


20.321 


53 


53.850 


P7 


330 




21.337 


54 


54.367 


1 


88 


396 




22.353 




55-S83 


89 




23 


23.369 




56 899 


90 


428 


24 


24.335 


57 


57 915 


90 


91 


4+4 


S 


25.401 


58 


5". 931 


9« 


92 


460 


26.417 


it 


59-947 


92 


93 


476 


3 


27-433 


60,963 


93 


94 


492 


23,449 


61 


61.979 


94 


^! 


503 


29 


29 465 


63 


62.995 


li 


96 


524 


30 


30 -481 


63 


64.011 


97 


54r 


3^ 


31 497 


64 


65.027 


11 


93 


557 


32 


32-513 


II 


66.043 


9') 


573 


33 


33-530 


67.059 


99 


100 5 89 



KILOGRAMMES PER CENTIMETRE TO POUNDS 

PER SQUARE INCH. 



K. 


Pounds. 


K. 


Pounds. 


K. 


Pounds. 


X 


14- 223 


34 


483.576 


tl 


952.929 


2 


28 . 446 


35 


497-799 


68 


967.152 


3 


42.669 


30 


512.022 


69 


981.375 


4 


56.891 


37 


526.244 


70 


995 . 597 


5 


71. 114 


38 


540.467 


71 


1009.82 


6 


85.337 


39 


554.690 


72 


1024.04 


i 


99.560 


40 


568.913 


73 


1038 . 27 


113.783 


41 


583.136 


74 


1052.49 


9 


128 005 


42 


597 358 


?i 


1066.71 


10 


142.228 


43 


611. 581 


1080 . 93 


IX 


156.451 


44 


625.804 


^ 


1095.16 


X2 


170.674 


45 


640.027 


H09.38 


13 


184.897 


46 


654.250 


g 


1123.60 ^ 


14 


199. 119 


47 


668.473 


1137.826 


X5 


213.342 


48 


682.695 


81 


1152.05 


xo 


227.565 


49 


696.918 


82 


1166.27 


\l 


241.788 


50 


711. 141 


83 


1180.49 


256.011 


51 


725 . 364 


84 


1194.72 


19 


270.234 


52 


739 587 


11 


1208.94 


20 


284.456 


53 


753.809 


1223.16 


21 


298 . 679 


54 


768.032 


52 


1237.39 


22 


312.902 


IS 


782.255 


88 


1251.61 


23 


327.125 


796 478 


89 


1265.83 


24 


341 . 348 


fi 


810.701 


90 


1280.054 


11 


355.571 


824.924 


91 


1294.28 


369.793 


|9 


839.146 


92 


1308.50 


27 


384.016 


00 


853.369 


93 


1322.72 


28 


398 . 239 


61 


867 . 592 


94 


1336.95 


29 


412.462 


62 


881.815 


9§ 


135117 


30 


426 . 684 


63 


896.038 


96 


1365.39 


31 


440.907 


64 


910.260 


u 


1379-61 


32 


455 130 


U 


924 483 


1393.84 


33 


469.353 


938 . 706 


99 


1408.06 
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POUNDS PER SQUARE INCH TO KILOGRAMMES 






PER CENTIMETRE. 




P. Kilos. 


P. Kilos. 


P. 


Kilos. 


, 


070 


34 


2.391 


u 


4.711 




141 


li 


2 46T 




781 


3 




2.53I' 


69 




851 


4 


28 r 


37 




6cji 


70 




922 


i 


352 


38 




672 


7' 




992 


4J2 


39 




742 


72 




ob2 


I 


492 


40 






73 




133 


563 


41 




8S3 


74 




203 


9 


633 


42 




953 


?i 




273 




703 


43 




023 




344 




773 


44 




094 


77 




414 




844 


a 




164 


78 




484 


13 


914 




234 


11 




554 


14 


984 


ti 




305 




625 


;i ; 


054- 




375 


8t 




695 


125 


49 




445 


82 




765 


:? ; 


195 


50 




515 


83 




836 


266 


SI 




586 


84 




906 


19 I 


336 


52 




656 


li 


5 


976 




406 


53 




726 


6 


047 




476 


54 




797 


87 


6 


117 


22 I 


547 


55 
50 




B67 


88 


6 187 


23 I 


6:7 




937 


89 


6 258 


24 I 


6S7 


57 




cx)8 


90 


6.328 


s ; 


753 


58 




073 


91 


6 


398 


82S 


59 




148 


92 


t 


468 


II ; 




&o 




2C9 


93 


G 


539 




61 




289 


94 


6 


609 


39 2 


039 


6a 




359 


95 


t 


679 


30 2 


log 


63 




430 


96 


6 


750 


31 2 


180 


64 




500 


97 




33 a 


250 


'd 




570 


98 




33 2 


320 


4 640 


99 


6.961 



Fr. 


English. 


Fr. 


English. 


Fr. 


EoKliEh. 


, 


.q&f, 


34 


33-535 


s 


66.085 




■■973 


ii 


3> 


522 


67 


071 


3 


2-959 


35 


503 


69 


68 


057 


4 


3-945 


11 


36 


494 


70 


6g 


043 


i 


4-932 


37 


481 


7' 


70 


030 


5.918 


39 


33 


467 


72 


71 




I 


6.904 


40 


39 


453 


73 


72 




7391 


41 


40 


439 


74 


72 


989 


9 


8 877 


42 




42& 


11 


73 


975 


10 


9.863 


43 




412 


74 


962 




10. 850 


44 


43 


393 


U 


75 


948 




J I 836 


Ji 




385 


7fi 


934 


13 


12.822 




371 


P 


77 


921 


'4 


■3 Bog 


ii 


46 


357 


So 


79 


907 


15 


I4.795 


47 


344 


81 


79 


893 


ifl 


15.7S1 


49 


48 


330 


82 


80 


880 


\l 


16.768 


50 


49 


317 


83 


Si 


866 


17.754 


51 


50 


303 


i-* 


82 


352 


>9 


ia.740 


53 


51 




11 


83 


839 




19-727 


53 


52 




84 


825 




20.713 


•54 


53 


262 


11 


85 




22 


21.699 


i 


54 


248 


86 


79a 


23 




55 


235 


89 


87 


784 


24 


23.672 




56 




90 


88 770 


S 


24.658 




57 




91 


89 757 


25. (MS 


& 


53 


184 


92 


90.743 


11 


26.631 


59 


l8o 


93 


gi 729 


27.617 


61 


60 


166 


94 


92.716 


29 


28,604 


62 


61 


153 


?i 


93 702 


30 


29 590 


63 


62 


139 


94.688 


31 


30.576 


64 


63 


125 


97 


95 675 


32 


31 5''3 


ii 


64 




98 


g6.66l 


33 


32. 549 


65 098 


99 


97.647 



ENGLISH HORSE-POWER TO FRENCH HORSE- 

POWER. 



Eng. 


French. 


Eng. 


French. 


Eng. 


French. 


I 


1. 014 


34 


34.471 


$2 


67*. 928 


2 


2 028  


35 


35.485 


68 


68.942 


3 


3.042 " 


36 


36.499 


69 


69.956 


4 


4055 


11 


37.512 


70 


70.969 


i 


5 069 


38.526 


71 


71.983 


6.083 


39 


39- 540 


72 


72.997 


I 


7.097 


40 


40.554 


73 


74.011 


8. Ill 


41 


41.568 


74 


75.025 


9 


9 125 


42 


42.582 


li 


76.039 


10 


10.138 


43 


43 . 596 


77.053 


XI 


II 152 


44 


44.609 


77 


78.066 


12 


12.166 


ji 


45-623 


78 


79.080 


13 


13.180 


46.637 


U 


80.094 


M 


14.194 


8 


47.651 


81.108 


[I 


15.208 


43.665 


81 


82.122 


16.222 


49 


49.679 


82 


83.136 


\l 


17-235 


50 


50 . 692 


83 


84.150 


18 249 


51 


51.706 


24 


85.163 


19 


19.263 


52 


52 . 720 


11 


86.177 


20 


20.277 


53 


53.734 


87.191 


21 


21.291 


54 


54.748 


11 


88.205 


22 


22 305 


It 


55.762 


89.219 


23 


23.319 


56.775 


89 


90.233 


24 


24 332 


fi 


57.789 


90 


91 246 


^i 


25 • 346 


58.803 


91 


92 . 260 


26 . 360 


§9 


59.817 


92 


93 274 


12 


27.374 


60 


60.831 


93 


94.288 


28.388 


6z 


61.845 


94 


95 . 302 


29 


29.402 


62 


62.859 


95 


96.316 


30 


30.415 


63 


63 873 


96 


97-330 


31 


31 429 


$4 


64.886 


u 


98.343 


32 


32 443 


U 


65.900 


99 357 


33 


33-457 


66 914 


99 


100.371 
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TABLE 



OF 



SQUARES, CUBES, SQUARE AND CUBE ROOTS 

OF NUMBERS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


I 


I 


I 


I. 0000 


I. 0000 


2 


4 


8 


I. 4142 


• 1.2599 


3 


9 


27 


I. 7321 


1.4422 


4 


16 


64 


2.0000 


I . 5874 




25 


125 


2.2361 


1.7100 





36 


216 


2.4495 


T.8171 


I 


49 


343 


2.6458 


I. 9129 


64 


512 


2.8284 


2.0000 


9 


81 


729 


3.0000 


2.0801 


lO 


100 


1000 


3.1623 


2.1544 


ZI 


121 


1331 


3-3166 


2 . 2240 


12 


144 


1728 


3.4641 


2 2894 


13 


169 


2197 


3.6056 


2.3513 


14 


196 


2744 


37417 


2.4101 


15 


225 


3375 


3.8730 


2 . 4662 


10 


256 


4096 


4.0000 


2.5198 


\l 


289 


4913 


4.1231 


2.5713 


324 


5832 


4 . 2426 


2 . 6207 


19 


361 


6859 


4.3589 


2.6684 


20 


400 


8000 


4.4721 


2.7144 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


1 

C. Roots. 


21 


441 


9261 


4.5826 


2 7589 


22 


484 


10648 


4.6904 


2.8020 


23 


529 


12167 


4.7958 


2.8439 


24 


576 


13824 


4.8990 


2.8845 


u 


625 


15625 


5.0000 


2.9240 


676 


17576 


5.0990 


2.9625 


% 


729 


19683 


5.1962 


3.0000 


784 


21952 


5.2915 


3.0366 


29 


841 


24389 


5.3852 


3.0723 


30 


900 


27000 


5.4772 


,3 1072 


31 


961 


29791 


5.5678 


3.1414 


32 


1024 


32768 


5.6569 


3.1748 


33 


1089 


35937 


5.7446 


3.2075 


34 


1156 


39304 


5 8310 


3.2396 


n 


1225 


42875 


5.9161 


3.2711 


1296 


46656 


6.0000 


3.3019 


II 


1369 


50653 


6.0828 


3.3322 


1444 


54872 


6.1644 


3.3620 


39 


1521 


59319 


6.2450 


3.3912 


40 


1600 


64000 


6^ 3246 


3.4200 


41 


1681 


68921 


6.4031 


3.4482 


42 


1764 


74088 


6.4807 


3.4760 


43 


1849 


79507 


6.5574 


3.5034 


44 


1936 


85184 


6.6332 


3.5303 


% 


2025 


91125 


6.7082 


3.5569 


2116 


97336 


6.7823 


3.5830 


% 


2209 


103823 


6.8557 


3.6088 


2304 


I 10592 


6.9282 


3.6342 


49 


2401 


I I 7649 


7.0000 


3.6593 


50 


2500 


125000 


7.0711 


3.6840 


51 


2601 


132651 


7.1414 


3 7084 


52 


2704 


140608 


7.2111 


3.7325 


53 


2809 


148877 


7.2801 


3.7563 
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^ 



SQUARES, CUBES, SQUARE AND CUBE ROOTS, 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


54 


2916 


157464 


7-3485 


3.7798 


18 


3025 


166375 


7.4162 


3.8030 


3136 


175616 


7.4833 


3.8259 


12 


3249 


185193 


7 • 5498 


3.8485 


3364 


195112 


76158 


3.8709 


i: 


3481 


205379 


7.6811 


3 . 8930 


3600 


216000 


7.7460 


3 9149 


6i 


3721 


226981 


7.8102 


3.9305 


62 


3844 


238328 


7.8740 


3.9579 


63 


3969 


250047 


7.9373 


3.9791 


64 


4096 


262144 


8.0000 


4.0000 


tl 


4225 


274625 


8,0623 


4.0207 


4356 


287496 


8.1240 


4.0412 


tl 


4489 


300763 


8.1854 


4.0615 


4624 


314432 


8.2462 


4.0817 


69 


4761 


328509 


8.3066 


4.1016 


70 


4900 


343000 


8.3666 


4-I2I3 


71 


5041 


3579" 


8.4261 


4.1408 


72 


5184 


373248 


8.4853 


4.1602 


73 


5329 


389017 


8.5440 


4.1793 


74 


5476 


405224 


8.6023 


4 1983 


75 


5625 


421875 


8.6603 


4.2172 


78 


5776 


438976 


8.7178 


4.2353 


77 


5929 


456533 


8.7750 


4 2543 


78 


6084 


474552 


8.8318 


4.2727 


To 


6241 


493039 


8.8882 


4.2908 


6400 


512000 


8.9443 


4.3089 


81 


6561 


531441 


9.0000 


4.3267 


82 


6724 


551368 


9-0554 


4.3445 


83 


6889 


571787 


9.1104 


4.3621 


I-* 


7056 


592704 


9- 1652 


4 3795 


II 


7225 


614125 


9.2195 


4.3968 


7396 


636056 


9.2736 


4.4140 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


11 


7569 


658503 


9 3274 


4.4310 


7744 


681472 


9.3808 


4.4471 


89 


7921 


704969 


9.4340 


4.4647 


90 


8100 


729000 


q.4868 


4.4814 


91 


8281 


753571 


9-5394 


4-4979 


92 


8464 


778688 


9-5917 


4.5144 


93 


8649 


804357 


9 6437 


4-5307 


94 


8836 


830584 


9.6954 


4-5468 


95 


9025 


857374 


9.7468 


4.5629 


96 


9216 


884736 


9 7980 


4.5789 


u 


9409 


912673 


9.8489 


4.5947 


9604 


941192 


9 8995 


4.6104 


99 


9801 


970299 


9 9499 


4.6261 


100 


lOOOO 


lOOOOOO 


lO.OCOO 


4.6416 


lOI 


I020I 


I03030I 


10.0499 


4.6570 


102 


10404 


I06I208 


10.0995 


4.6723 


103 


10609 


1092727 


10.1489 


4.6875 


104 


108 16 


I I 24864 


10 1980 


4 7027 


ISi 


1 1025 


1157625 


10.2470 


4.7177 


1 1236 


II9IOI6 


10.2956 


4.7326 


1% 


1 1449 


1225043 


10.3441 


4.7475 


1 1664 


I2597I2 


10.3923 


4 7622 


109 


II881 


1295029 


10.4403 


4.7769 


no 


I2IOO 


I33IOOO 


10.4881 


4 7914 


III 


I232I 


1367631 


10.5357 


4.8059 


112 


12544 


1404928 


10.5830 


4.8203 


"3 


12769 


1442897 


10 6301 


4.8346 


114 


12996 


I48I544 


10.6771 


4.8488 


"1 

no 


13225 


1520875 


10.7238 


4 . 8629 


13456 


1560896 


10.7703 


4.8770 


1x8 


13689 


160I6I3 


10.8167 


4.8910 


13924 


1643032 


10.8628 


4.9049 


X19 


I4161 


1685 1 59 


10,9087 


4.9187 
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SQUARES, CUBES. SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. Sq. 1 


loots. 


C. Roots. 


120 


14400 


1728000 10. 


9545 


4.9324 


121 


14641 


1771561 II 


0000 


4< 


.9461 


122 


14834 


1815848 II. 


0454 


4 


•9597 


123 


15129 


1860867 II. 


0905 


4 


9732 


124 


15376 


1906624 II. 


•1355 


4 


9866 


Ml 


15625 


1953125 II. 


1803 


5 


.0000 


15876 


2000376 II. 


2250 


5 


0133 


128 


16129 


2048383 II. 


.2694 


5 


.0265 


16384 


2097152 II. 


-3137 


5 


0397 


Z29 


1664 1 


2146689 II. 


.3578 


5 


0528 


130 


16900 


2197000 II. 


.4018 


5 


0658 


131 


17161 


2248091 II. 


4455 


5 


.0788 


132 


17424 


2299968 II 


4891 


5 


0916 


133 


17689 


2352637 II 


5326 


5- 


.1045 


134 


17956 


2406104 II 


•5758 


5 


1172 


130 


18225 


2460375 II 


.6189 


5 


.1299 


18496 


2515456 II 


6619 


5- 


1426 


137 


18769 


2571353 " 


.7047 


5- 


1551 


138 


19044 


2628072 II 


.7473 


5- 


1676 


139 


19321 


2685619 II 


7898 


5' 


1801 


Z40 


19600 


2744000 II 


8322 


5- 


1925 


I4X 


19881 


2803221 II. 


.8743 


5 


2048 


142 


20164 


2863288 II 


.9164 


5 


2171 


M3 


20449 


2924207 II 


.9583 


5 


2293 


144 


20736 


2985984 12 


.0000 


5 


2415 


'^1 
140 


21025 


3048625 12 


0416 


5< 


.2536 


21316 


3112136 12 


0830 


5 


2656 


148 


21609 


3176523 12 


1244 


5' 


•2776 


21904 


3241792 12. 


.1655 


5 


2896 


149 


22201 


3307949 12 


.2066 


5 


3015 


150 


22500 


3375000 12 


2474 


5- 


3133 


151 


22801 


3442951 12 


.2882 


5 


•3251 


»S2 


23104 


3511008 12 


.3288 


5 . 3368 



i 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


153 


23409 


3581577 


12.3693 


5 3485 


154 


23716 


3652264 


12.4097 


5.3601 


155 


24025 


3723875 


12.4499 


5 


•3717 


156 


24336 


3796416 


12.4900 


5 


3832 


'52 

158 


24649 


3869893 


12.5300 


5 


•3947 


24964 


3944312 


12.5698 


5 


.4061 


XS9 


25281 


4019679 


12.6095 


5 


4175 


zoo 


25600 


4096000 


12.6491 


5 


.4288 


161 


25921 


4173281 


12.6886 


5 


.4401 


162 


26244 


4251528 


12.7279 


5 


4514 


X63 


26569 


4330747 


12.7671 


5 


.4626 


Z64 


26896 


4410944 


12.8062 


5 


4737 


I'd 


27225 


4492125 


12.8452 


5 


4848 


27556 


4574296 


12.8841 


5. 


4959 


167 

168 


27889 


4657463 


12^9228 


5 


5069 


28224 


4741632 


12.9615 


5 


5178 


X69 


28561 


4826809 


13.0000 


5 


5288 


170 


28900 


4913000 


13 9384 


5. 


'5397 


171 


29241 


50002 I I 


13.0767 


5 


5505 


172 


29584 


5o88/|/|8 


13. I 149 


5 


5613 


173 


29929 


5177717 


13.1529 


5 


5721 


174 


30276 


5268024 


13 1909 


5 


5828 


175 


30625 


5359375 


13.2288 


5 


5934 


176 


30976 


5451776 


13.2665 


5 


6041 


177 
178 


31329 


5545233 


13.3041 


5- 


6147 


31684 


5639752 


13.3417 


5- 


6252 


179 


32041 


5735339 


13.3791 


5 


6357 


180 


32400 


5832000 


13.4164 


5. 


6462 


181 


32761 


5929741 


13.4536 


5- 


6567 


182 


33124 


6028568 


13.4907 


5- 


6671 


'53 


33489 


6128487 


13 5277 


5. 


6774 


184 


33856 


6229504 


13.6647 


5- 


6877 


18S 


34225 

1 


6331625 


13.6015 


5 6980 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


1 86 


34596 


6434856 


13-6382 


5.7083 


1 88 


34969 


6539203 


13 


.6748 


5.7185 


35344 


6644672 


13 


.7113 


5.7287 


189 


35721 


6751269 


13 


•7477 


5.7388 


190 


36100 


6859000 


13 


.7840 • 


5 7489 


191 


36481 


6967871 


13 


.8203 


5.7590 


192 


36864 


7077888 


13 


8564 


5 7690 


193 


37249 


7189517 


13 


.8924 


5 . 7790 


194 


37636 


7301384 


13 


.9284 


5.7890 


195 


38025 


7414875 


13 


9642 


5 . 7989 


196 


38416 


7529536 


14 


0000 


5 . 8088 


197 
198 


38809 


7645373 


14 


0357 


5.8186 


39204 


7762392 


14 


0712 


5 8285 


199 


39601 


7880599 


14. 


1067 


5.8383 


200 


40000 


8000000 


14. 


1421 


5 . 8480 


201 


40401 


81 20601 


14 


■1774 


5 8578 


202 


40804 


8242408 


14 


.2127 


5.8675 


203 


41209 


8365427 


14 


.2478 


5-8771 


204 


41616 


8489664 


14 


.2829 


5 . 8868 


205 


42025 


8615125 


14 


3178 


5  8964 


206 


42436 


8741816 


14 


3527 


5 9059 


207 


42849 


8869743 


14. 


.3875 


5 9155 


208 


43264 


8998912 


14 


4222 


5 9250 


209 


43681 


9129329 


14 


4568 


5.9345 


210 


44100 


9261000 


14 


4914 


5.9439 


211 


44521 


9393931 


14 


5258 


5 9533 


212 


44944 


9528128 


14 


5602 


5 9627 


213 


45369 


9663597 


14 


5945 


5.9721 


2T4 


45796 


9800344 


14 


6287 


5.9814 


215 


46225 


9938375 


14 


6629 


5 9907 


216 


46656 


10077696 


14 


6969 


6.0000 


217 
218 


47089 


10218312 


14 


7309 


6.0092 


47524 


10360232 


14.7648 


6.0185 



i 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


219 


47961 


10503459 


14.7986 


6.0277 


220 


48400 


10648000 


14 8324 


6.0368 


221 


48841 


10793861 


14.8661 


6.0459 


222 


49284 


1094 I 048 


14 8997 


6.0550 


223 


49729 


I 1089567 


14.9332 


6.0641 


224 


50176 


I I 239424 


14 . 9666 


6.0732 


225 


50625 


I 1390625 


15.0000 


6.0824 


226 


51076 


"543176 


15 0333 


6.0992 


227 


51529 


I 1697083 


15.0665 


6.1002 


228 


51984 


11852352 


15 0997 


6.1091 


229 


52441 


12008989 


15.1327 


6.1180 


230 


52900 


I 2 167000 


15.1658 


6.1269 


231 


53361 


I 2326391 


15.1987 


6.1358 


232 


53824 


12487168 


15.2315 


6.1446 


233 


54289 


12649337 


15.2643 


6 1534 


234 


54756 


I 28 I 2904 


15.2971 


6.1622 


235 


55225 


12977875 


15.3297 


6.1710 


236 


55696 


I 3144256 


15.3623 


6.1797 


237 


56169 


13312053 


15.3948 


6.1885 


238 


56644 


1348 I 272 


15.4272 


6.1972 


239 


57121 


13651919 


15 4596 


6.2058 


240 


57600 


13824000 


15.4919 


6.2145 


241 


58081 


13997521 


15.5242 


6.2231 


242 


58564 


14172488 


15.5563 


6.2317 


243 


59049 


14348907 


15.5885 


6.2403 


244 


59536 


14526784 


15.6205 


6.2488 


245 


60025 


14706125 


15.6525 


6.2573 


240 


60516 


14886936 


15.6844 


6.2658 


247 


61009 


15069223 


15.7162 


6.2743 


248 


61504 


15252992 


15.7480 


6.2828 


249 


62001 


15438249 


15 7797 


6.2912 


250 


62500 


15625000 


15.8114 


6.2996 


251 


63001 


15813251 


15.8430 


6 . 3080 
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SQUARES, CUBES, SQUARE AND CUBE ROOIS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


252 


63504 


16003008 


15.8745 


6.3164 


253 


64009 


16194277 


15.9060 


6 . 3247 


254 


64516 


16387064 


15.9374 


6.3330 


250 


65025 


16581375 


15.9687 


6.3413 1 


65536 


16777216 


16.0000 


6.3496 


258 


66049 


16974593 


16.0312 


6.3579 


66564 


17173512 


16.0624 


6.3661 


259 


67081 


17373979 


16.0935 


6.3743 


260 


67600 


17576000 


16.1245 


6.3825 


261 


68121 


17779581 


16.1555 


6.3907 


262 


68644 


17984728 


16.1864 


6.3988 


263 


69169 


18191447 


16.2173 


6.4070 


264 


69696 


18399744 


16.2481 


6.4151 


265 


70225 


18609625 


16.2788 


6.4232 


266 


70756 


18821096 


16.3095 


6.4312 


267 
268 


71289 


19034163 


16.3401 


6.4393 


71824 


19248832 


16.3707 


6.4473 


269 


72361 


19465 109 


16.4012 


6.4553 


270 


72900 


19683000 


16:4317 


6.4633 


271 


73441 


19902511 


16.4621 


6.4713 


272 


73984 


20123643 


16.4924 


6 4792 


273 


74529 


20346417 


16.5227 


6.4872 


274 


75076 


20570824 


16.5529 


6.4951 


275 
270 


75625 


20796875 


16.5831 


6.5030 


76176 


21024576 


16.6132 


6.5108 


277 
278 


76729 


21253933 


16.6433 


6.5187 


77284 


21484952 


16.6783 


6.5265 


279 
280 


77841 


21717639 


16.7033 


6.5343 


78400 


21952000 


16.7332 


6.5421 


281 


78961 


22188041 


16.7631 


6 • 5499 


282 


79524 


22425768 


16.7929 


6-5577 


283 


80089 


22665187 


16.8226 


6 5654 


284 


80656 


22906304 


16.8523 


6.5731 



42 



SQUARES, CUBES,- SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


285 


81225 


23149125 


16.8819 


6.5808 


286 


81796 


23393656 


16.9115 


6.5885 


287 


82369 


23639903 


16. 941 I 


6.5962 


288 


82944 


23887872 


16.9706 


6.6039 


289 


83521 


24137569 


17.0000 


6.6115 


290 


84100 


24389000 


17.0294 


6.6191 


291 


84681 


246421 71 


17.0587 


6.6267 


292 


85264 


24897088 


17.0880 


6.6343 


293 


85849 


25153757 


17.1172 


6.6419 


294 


86436 


25412184 


17.1464 


6 . 6494 


29s 
290 


87025 


25672375 


17.1756 


6.6569 


87616 


25934836 


17.2047 


6 . 6644 


297 
298 


88209 


26198073 


17.2337 


6.6719 


88804 


26463592 


17 2627 


6.6794 


299 


89401 


26730899 


17.2916 


6.6869 


300 


90000 


27000000 


17-3205 


6.6943 


301 


90601 


27270901 


17.3494 


6.7018 


302 


91204 


27543608 


17.3781 


6 . 7092 


303 


91809 


27818127 


17.4069 


6.7166 


304 


92416 


28094464 


17 4356 


6.7240 


305 
300 


93025 


28372625 


17.4642 


6.7313 


93636 


28652616 


17.4929 


6.7387 


307 


94249 


28934443 


17.5214 


6.7460 


308 


94864 


29218112 


17.5499 


6.7533 


309 


95481 


29503609 


17.5784 


6.7606 


310 


96100 


29791000 


17.6068 


6 . 7679 


3" 


96721 


30080231 


17.6352 


6 7752 


312 


97344 


30371328 


17.6635 


6.7824 


313 


97969 


30664297 


17.6918 


6.7897 


314 


98596 


30959144 


17.7200 


6 . 7969 


3'l 
310 


99225 


31255875 


17 7482 


6.8041 


99856 


31554496 


17.7764 


6.8113 


3^7 


100489 


31855013 


17.8045 


6.8185 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


318 


101124 


32157432 


17.8326 


6.8256 


319 


101761 


32461759 


17.8606 


6.8328 


320 


102400 


32768000 


17.8885 


6.8399 


321 


103041 


33076161 


17.9165 


6.8470 


322 


103684 


33386248 


17.9444 


6.8541 


323 


104329 


33698267 


17.9722 


6.8612 


324 


104976 


34012224 


18.0000 


6.8683 


325 


105625 


34328125 


1S.0278 


6.8753 


326 


106276 


34645976 


18.0555 


6.8824 


327 


106929 


34965783 


18.0831 


6.8894 


328 


107584 


35287552 


18. I 108 


6.8964 


329 


108 241 


3561 I 289 


18.1384 


6.9034 


330 


108900 


35937000 


18.1659 


6.9104 


331 


109561 


36264691 


18.1934 


6.9174 


332 


I 10224 


36594368 


18.2209 


6.9244 


333 


110889 


36926037 


18.2483 


6.9313 


334 


111556 


37259704 


18.2757 


6.9382 


335 


112225 


37595375 


18.3030 


6.9451 


336 


I I 2896 


37933056 


18.3303 


6.9521 


337 
338 


I 13569 


38272753 


18.3576 


6.9589 


I 14244 


38614472 


18.3848 


6.9658 


339 


114921 


38958219 


18.4120 


6 9727 


340 


115600 


39304000 


18.4391 


6 9795 


341 


116281 


39651821 


18.4662 


6.9864 


342 


II 6964 


40001688 


18.4932 


6.9932 


343 


117649 


40353607 


18.5203 


7.0000 


344 


118336 


40707584 


18.5472 


7.0068 


345 


119025 


41063625 


18 5742 


7.0136 


346 


119716 


41421736 


18.6011 


7.0203 


347 


120409 


41781923 


18.6279 


7.0271 


348 


121 104 


42144192 


18.6548 


7 0338 


349 


121801 


42508549 


18.6815 


7 . 0406 


350 


122500 


42875000 


18.7083 


7 0473 
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SQUARES, CUBES, 5QUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


351 


I 23201 


43243551 


18.7350 


7.0540 


352 


123904 


43614208 


18.7617 


7.0607- , 


353 


124609 


43986977 


18.7883 


7.0674 


354 


125316 


44361864 


18.8149 


7 0740 


355 
350 


126025 


44738875 


18.8414 


7.0807 


126736 


45 II 8016 


18.8680 


7.0873 


357 
358 


127449 


45499293 


18.8944 


7 0940 


128164 


45882712 


18.9209 


7.1006 


359 
300 


128881 


46268279 


18.9473 


7.1072 


129600 


46656000 


18.9737 


7.1138 


361 


I 3032 I 


47045831 


19.0000 


7.1204 


362 


131044 


47437928 


19.0263 


7.1269 


363 


131769 


47832147 


19.0526 


7.1335 


364 


132496 


48228544 


19.0788 


7.1400 


365 


133225 


48627125 


19.1050 


7.1466 


366 


133956 


49027896 


19.1311 


7.1531 


367 


134689 


49430863 


19.1572 


7.1596 


368 


135424 


49836032 


19.1833 


7.1661 


369 


136161 


50243409 


19.2094 


7.1726 


370 


136900 


50653000 


19.2354 


7.1791 


371 


I 37641 


5 10648 I I 


19.2614 


7.1855 


372 


138384 


51478848 


19.2873 


7.1920 


373 


139129 


51895117 


19.3132 


7.1984 


374 


139876 


52313624 


19.3391 


7 . 2048 


375 
370 


140625 


52734375 


19.3649 


7.2112 


141376 


53157376 


19.3907 


7.2177 


377 
378 


142129 


53582633 


19.4165 


7 . 2240 


142884 


54010152 


19.4422 


7.2304 


379 
380 


143641 


54439939 


19.4679 


7 . 2368 


144400 


54872000 


19.4936 


7.2432 


38X 


145161 


55306341 


19.5192 


7.2495 


382 


145924 


55742968 


19 5448 


7.2558 


383 


146689 


56181887 


19.5704 


7.2622 
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SQUARES. CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


384 


147456 


56623 T 04 


19-5959 


7.2685 


355 


148225 


57066625 


19.6214 


7.2748 


386 


148996 


57512456 


19.6469 


7.2811 


387 


149769 


57960603 


19.6723 


7.2874 


38S 


150544 


5841 1072 


19.6977 


7.2936 


389 


151321 


58863869 


19 7231 


7.2999 


3;o 


152100 


59319000 


19.7484 


7.3061 


391 


152881 


59776471 


19-7737 


7.3124 


392 


153664 


60236288 


19.7990 


7.3186 


393 


154449 


60698457 


19.8242 


7 3248 


394 


155236 


61162984 


19.8494 


7.3310 


395 


156025 


61629875 


19.8746 


7.3372 


396 


156816 


62099136 


19.8997 


7.3434 


397 


157609 


62570773 


19.9249 


7.3496 


398 


158404 


63044792 


19.9499 


7.3558 


399 


159201 


63521 199 


19.9750 


7.3619 


400 


160000 


64000000 


20.0000 


7.3681 


401 


I 6080 I 


64481201 


20.0250 


7 . 3742 


402 


161604 


64964808 


20.0499 


7.3803 


403 


162409 


65450827 


20.0749 


7 . 3864 


404 


163216 


65939264 


20.0998 


7.3925 


405 
406 


164025 


66430125 


20.1246 


7.3986 


164836 


66923416 


20.1494 


7.4047 


407 
408 


165649 


67419143 


20.1742 


7.4108 


166464 


67917312 


20.1990 


7.4169 


409 


167281 


68417929 


20.2237 


7.4229 


410 


168100 


68921000 


20.2485 


7.4290 


41X 


168921 


69426531 


20.2731 


7.4350 


412 


169744 


69934528 


20.2978 


7.4410 


413 


170569 


70444997 


20.3224 


7-4470 


414 


171396 


70957944 


20.3470 


7.4530 


415 


172225 


71473375 


20.3715 


7.4590 


416 


173056 


7 199 I 296 


20 . 3961 


7.4650 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


4'Z 


173889 


72511713 


20.4206 


7 4710 


418 


174724 


73034632 


20.4450 


7.4770 


419 


175561 


73560059 


20.4695 


7.4829 


420 


176400 


74088000 


20.4939 


7.4889 


421 


177241 


746 I 8461 


20.5183 


7.4948 


422 


178084 


75 I 5 1448 


20.5426 


7 5007 


423 


178929 


75686967 


20.5670 


7 5067 


424 


179776 


76225024 


20.5913 


7.5126 


420 


180625 


76765625 


20.6155 


7.5185 


181476 


77308776 


20.6398 


7.5244 


4^Z 


182329 


77854483 


20.6640 


7-5302 


428 


183184 


78402752 


20.6882 


7 5361 


429 


I 8404 I 


78953589 


20.7123 


7.5420 


430 


184900 


79507000 


20.7364 


7-5478 


431 


185761 


80062991 


20.7605 


7.5537 


432 


186624 


80621568 


20.7846 


7.5595 


433 


187489 


81 182737 


20.8087 


7 5654 


434 


188356 


81746504 


20.8327 


7.5712 


435 
430 


189225 


82312875 


20.8567 


7.5770 


190096 


82881856 


20.8806 


7.5828 


437 
438 


190969 


83453453 


20.9045 


7.5886 


191844 


84027672 


20.9284 


7 5944 


439 


192721 


84604519 


20.9523 


7.6001 


440 


193600 


85184000 


20.9762 


7.6059 


441 


19448 I 


85766121 


21.0000 


7.6117 


442 


195364 


86350888 


21.0238 


7.6174 


443 


196249 


86938307 


21.0476 


7 6232 


444 


197136 


87528384 


21.0713 


7.6289 


445 
446 


198025 


88121T25 


21.0950 


7 . 6346 


198916 


88716536 


21.1187 


7.6403 


447 
448 


199809 


89314623 


21.1424 


7.6460 


200704 


89915392 


21 . 1660 


7.6517 


449 


201 60 I 


90518849 


21.1896 


7-6574 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


450 


202500 


91125000 


21.2132 


7.6631 


451 


203401 


9*733851 


21.2368 


7.6688 


452 


204304 


92345408 


21.2603 


7.6744 


453 


205209 


92959677 


21.2838 


7 . 6801 


454 


. 2061 16 


93576664 


21.3073 


7 6857 


455 


207025 


94196375 


21.3307 


7.6914 


456 


207936 


94818816 


21.3542 


7 6970 


458 


208849 


95443993 


21.3776 


7 . 7026 


209764 


96071912 


21.4009 


7.7082 


459 


210681 


96702579 


21.4243 


7.7188 


460 


21 1600 


97336000 


21 4476 


7.7194 


461 


212521 


97972181 


21.4709 


7.7250 


462 


213444 


98611128 


21.4942 


7.7306 


463 


214369 


99252847 


21.5174 


7 • 7362 


464 


215296 


99897344 


21.5407 


7.7418 


465 


216225 


T00544625 


21.5639 


7 . 7473 


466 


217156 


loi 194696 


21.5870 


7-7529 


tu 


218089 


101847563 


21.6102 


7.7584 


219024 


102503232 


21.6333 


7.7639 


469 


21996 I 


103 I 61 709 


21.6564 


7 7695 


470 


220900 


103823000 


21 6795 


7.7750 


471 


221841 


104487111 


21.7025 


7 7805 


472 


222784 


105 I 54048 


21.7256 


7 7860 


473 


223729 


105828817 


21 . 7486 


7.7915 


474 


224676 


106496424 


21.7715 


7.7970 


476 


225625 


107171875 


21.7945 


7 • 8025 


226576 


107850176 


21.8174 


7.8079 


477 


227529 


108531333 


21.8403 


7.81M 


478 


228484 


109215352 


21.8632 


7.8188 


479 


229441 


109902239 


21.8861 


7 8243 


480 


230400 


H0592000 


21.9089 


7.8297 


481 


231361 


111284641 


21.9317 


7 8352 


482 


232324 


I I 1980 168 


21.9545 


7.8406 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


483 


233289 


112678587 


21.9773 


7.8460 


484 


234256 


113379904 


22.0000 


7.8514 


485 


235225 


114084125 


22.0227 


7.8568 


486 


236196 


114791256 


22 0454 


7.8622 


487 


237169 


115501303 


22.0681 


7.8676 


488 


238144 


116214272 


22.0907 


7.8730 


489 


239121 


I I 69301 69 


22.1133 


7.8784 


490 


240100 


I 17649000 


22.1359 


7.8837 


491 


241081 


118370771 


22.1585 


7.8891 


492 


242064 


I 19095488 


22 1811 


7.8944 


493 


243049 


119823157 


22 . 2036 


7.8998 


494 


244036 


120553784 


22.2261 


7.9051 


495 


245025 


121287375 


22.2486 


7.9105 


496 


246016 


122023936 


22.2711 


7.9158 


497 


247009 


122763473 


22.2935 


7 9211 


498 


248C04 


123505992 


22.3159 


7 . 9264 


499 


249001 


124251499 


22.3383 


7-9317 


500 


250000 


125000000 


22.3607 


7.9370 


501 


251001 


125751501 


22.3830 


7.9423 


502 


252004 


126506008 


22 . 4054 


7.9476 


503 


253C09 


127263527 


22 4277 


7.9528 


504 


254016 


128024064 


22.4499 


7.9581 


505 


255025 


128787625 


22 4722 


7.9634 


506 


256036 


129554216 


22.4944 


7 . 9686 


507 


257049 


130323843 


22.5167 


7 9739 


508 


258064 


131096512 


22.5389 


7.9791 


509 


25908T 


131872229 


22.5610 


7.9843 


510 


260100 


132651000 


22.5832 


7.9895 


5" 


261121 


133432831 


22.6053 


7.9948 


512 


262144 


134217728 


22.6274 


8.0000 


513 


263169 


135005697 


22 6495 


8.0052 


514 


264 T 96 


135796744 


22.6716 


8.0104 


515 


265225 


136590875 


22 . 6936 


8.0156 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS, 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


516 


266256 


137388096 


22.7156 


8.0208 


5'Z 
518 


267289 


138188413 


22.7376 


8.0260 


268324 


138991832 


22.7596 


8.0311 


519 


269361 


139798359 


22.7816 


8 0363 


520 


270400 


140608000 


22.8035 


8 0415 


521 


271411 


141420761 


22.8254 


8.0466 


522 


272484 


142236648 


22.8473 


8.0517 


523 


273529 


143055667 


22 . 8692 


8.0569 


524 


274576 


143877824 


22.8910 


8.0620 


525 


275625 


144703125 


22.9129 


8.0671 


526 


276676 


145531576 


22.9347 


8.0723 


527 


277729 


146363 I 83 


22.9565 


8 . 0774 


528 


278784 


147197952 


22 9783 


8.0825 


529 


279841 


148035889 


23 0000 


8.0876 


530 


280900 


148877001 


23.0217 


8.0927 


531 


281961 


149721291 


23.0434 


8 . 0978 


532 


283024 


150568768 


23.0651 


8.1028 


533 


284089 


151419437 


23.0868 


8 . 1079 


534 


285156 


152273304 


23 . 1084 


8.1130 


535 


286225 


153130375 


23.1301 


8.1180 


536 


287296 


153990656 


23.1517 


8.1231 


537 
538 


288369 


154854153 


23.1733 


8.1281 


289444 


155720872 


23.1948 


8.1332 


539 


290521 


156590819 


23.2164 


8.1382 


540 


291600 


157464000 


23.2379 


8.1433 


541 


292681 


I 58340421 


23.2594 


8.1483 


542 


293764 


159220088 


23 . 2809 


8.1533 


543 


294849 


160103007 


23.3024 


8.1583 


544 


295936 


160989184 


23.3238 


8.1633 


548 


297025 


161878625 


23.3452 


8.1683 


298 I 16 


162771336 


23 . 3666 


8.1733 


54Z 
548 


299209 


163667323 


23.3880 


8.1783 


300304 


164566592 


23.4094 


8.1833 



50 



SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


549 


301401 


165469149 


23.4307 


8.1882 


550 


302500 


166375000 


23.4521 


8.1932 


551 


303601 


167284151 


23 -4734 


8 . 1982 


552 


304704 


168 196608 


23-4947 


8.2031 


553 


305809 


169112377 


23.5160 


8.2081 


554 


306916 


I 7003 1464 


23-5372 


8.2130 


555 


308025 


170953875 


23 5584 


8.2180 


556 


309136 


171879616 


23 -5797 


8 . 2229 


557 


310249 


172808693 


23.6008 


8.2278 


558 


31 1364 


17374T112 


23 6220 


8.2327 


5';9 


312481 


174676879 


23 . 6432 


8.2377 


560 


313600 


175616000 


23.6643 


. 8.2426 


561 


314721 


176558481 


23.6854 


8 . 2475 


562 


315844 


177504328 


23 . 7065 


8.2524 


563 


316969 


178453547 


23.7276 


8.2573 


564 


318096 


I 79406 I 44 


23-7487 


8.2621 


5^5 


319225 


180362125 


23.7697 


8 . 2670 


566 


320356 


18 I 32 1496 


23.7908 


8.2719 


5!Z 


321489 


182284263 


23.8118 


8.2768 


568 


322624 


183250432 


23.8328 


8.2816 


569 


323761 


184220009 


23 8537 


8.2865 


570 


324900 


185193000 


23.8747 


8.2913 


571 


326041 


186169411 


23.8956 


8 . 2962 


572 


327184 


187149248 


23.9165 


8 . 3010 


573 


328329 


188132517 


23 -9374 


8 . 3059 


574 


329476 


1891 19224 


23 9583 


8.3107 


575 


330625 


190109375 


23.9792 


8.3155 


576 


331776 


191 102976 


24.0000 


8 . 3203 


577 


332927 


192100033 


24 . 0208 


8.3251 


578 


334084 


193100552 


24.0416 


8.3300 


579 


335241 


194104539 


24.0624 


8.3348 


580 


336400 


195 I 12000 


24.0832 


8 . 3396 


581 


337561 


196122941 


24.1039 


8 . 3443 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


582 


338724 


197137368 


24.1247 


8 . 3491 


S83 


339889 


198155287 


24.1454 


8.3539 


584 


341056 


1991 76704 


24 1661 


8.3587 


585 


342225 


200201625 


24.1868 


8 . 3634 


586 


343396 


201230056 


24 . 2074 


8.3682 


$1 


344569 


202262003 


24 2281 


8.3730 


345744 


203297472 


24.2487 


8.3777 


589 


346921 


204336469 


24.2693 


8.3825 


590 


348100 


205379000 


24.2899 


8.3872 


591 


349281 


206425071 


24.3105 


8.3919 


592 


350464 


207474688 


24.3311 


8.3967 


593 


351649 


208527857 


24.3516 


8 . 4014 


594 


352836 


209584584 


24.3721 


8 . 4061 


595 
598 


354025 


210644875 


24 • 3926 


8.4108 


355216 


21 1708736 


24.4131 


8.4155 


597 
598 


356409 


212776173 


24-4336 


8 4202 


357604 


213847192 


24.4540 


8 . 4249 


599 
600 


358801 


2 I 492 I 799 


24 -4745 


8 . 4296 


360000 


216000000 


24.4949 


8.4343 


601 


361 201 


2 I 708 I 801 


245153 


8.4390 


602 


362404 


21 8167208 


24 5357 


8.4437 


603 


363609 


219256227 


24 5561 


8.4484 


604 


364816 


220348864 


24 5764 


8.4530 


60s 


366025 


221445125 


24.5967 


8.4577 


606 


367236 


222545016 


24.6171 


8.4623 


607 


368449 


223648543 


24.6374 


8.4670 


608 


369664 


224755712 


24 6577 


8.4716 


609 


370881 


225866529 


24.6779 


8 4763 


610 


372100 


226981000 


24 . 6982 


8.4809 


611 


373321 


2280991 31 


24.7184 


8.4856 


612 


374544 


229220928 


24 7386 


8.4902 


613 


375769 


230346397 


24.7588 


8.4948 


614 


376996 


231475544 


24.7790 


8.4994 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


615 


378225 


232608375 


24.7992 


8 5040 


616 


379456 


233744896 


24.8193 


8.5086 


617 


380689 


234885113 


24.8395 


8.5132 


618 


381924 


236029032 


24.8596 


8.5178 


619 


383161 


237176659 


24.8797 


8.5224 


620 


384400 


238328000 


24 . 8998 


8.5270 


621 


3856JI 


239483061 


24.9199 


8.5316 


622 


386884 


240641848 


24. 9^99 


8 . 5362 


623 


388129 


241804367 


24.9600 


8.5408 


624 


389376 


242970624 


24 . 9800 


8.5453 


625 


390625 


24/^140625 


25.0000 


8.5499 


626 


391876 


245314376 


25.0200 


8.5544 


627 


393129 


246491883 


25.0400 


8.5590 


628 


394384 


247673152 


25 0599 


8.5635 


629 


395641 


248858189 


25.0799 


8.5681 


630 


396900 


250047000 


25.0998 


8.5726 


631 


398161 


251239591 


25 I 197 


8.5772 


632 


309424 


252435968 


25.1396 


8.5817 


633 


400689 


253636137 


25 I 595 


8 . 5862 


^34 


401956 


254840104 


25 1794 


8.5907 


635 


403225 


256047875 


25.1992 


8 5952 


636 


404496 


257259456 


25.2190 


8.5997 


til 


405769 


258474853 


25.2389 


8.6043 


407044 


259694072 


25.2587 


8.6088 


639 


408321 


260917119 


25.2784 


8.6132 


640 


409600 


262144000 


25.2982 


8.6177 


641 


410881 


263374721 


25 3180 


8.6222 


642 


412164 


264609288 


25 -3377 


8.6267 


643 


413449 


265847707 


25 -3574 


8.6312. 


644 


414736 


267089984 


25.3772 


8.6357 


645 


416125 


268336125 


25 3969 


8.6401 


646 


417316 


269585136 


25.4165 


8 6446 


647 


418609 


270840023 


25.4362 


8.6490 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


648 


419904 


272097792 


25.4558 


8.6535 


649 


421 201 


273359449 


25.4755 


8.6579 


650 


422500 


274625000 


25 4951 


8 . 6624 


651 


423801 


275894451 


25 5147 


8 . 6668 


652 


425104 


277167808 


25.5343 


8.6713 


$53 


426409 


278445077 


25.5539 


8.6757 


654 


427716 


279726264 


25.5734 


8.6801 


65s 


429025 


281011375 


25 5930 


8.6845 


656 


430336 


282300416 


25 6125 


8.6890 


657 


431639 


283593393 


25.6320 


8.6934 


658 


432964 


284890312 


25.6515 


8.6978 


659 


434281 


286191179 


25.6710 


8 . 7022 


660 


435600 


287496000 


25.6905 


8.7066 


661 


436921 


288804781 


25 7099 


8.7110 


662 


438244 


2901 1 7528 


25 7294 


8.7154 


663 


439569 


291434247 


25.7488 


8.7198 


664 


440896 


292754944 


25 . 7682 


8 . 7241 


665 


442225 


294079625 


25 7876 


8.7285 


666 


443556 


295408296 


25 . 8070 


8 . 7329 


667 
668 


444899 


296740963 


25.8263 


8.7373 


/I46224 


298077632 


25-8457 


8.7416 


669 


447561 


299418309 


25.8650 


8.7460 


670 


/I48900 


300763000 


25.8844 


8.7503 


671 


450241 


3021 I I 71 I 


25.9037 


8.7547 


672 


451584 


303464448 


25.9230 


8 . 7590 


673 


452929 


304821 21 7 


25.9422 


8 . 7634 


674 


454276 


306182024 


25-9615 


8.7677 


675 


455625 


307546875 


25 . 9808 


8.7721 


676 


456976 


308915776 


26.0000 


8.7764 


til 


458329 


310288733 


26.0192 


8 . 7807 


459684 


311665752 


26.0384 


8.7S50 


til 


461041 


313046839 


26.0576 


8 . 7893 


462400 


314432000 


26.0768 


8 • 7937 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


S,u„e.. 


Cbc. 


Sq. Roots. C. 


Roots. 


6Si 


463761 


3I5S3I24I 


26.0960 8 


7980 


682 


465124 


317214368 


26.1151 8 


8023 


683 


466489 


318611987 


26.1343 8 


S066 


684 


467856 


320013504 


26.1534 8 


8109 


Si 


469225 


3214I9'=S 


26.1725 8 


8152 


470596 


32282S856 


26,1916 8 


8194 


X 


471969 


324242703 


26.2107 8 


8237 


473344 


325660672 


26 . 2298 8 


8280 


689 


474721 


327082769 


26.2488 8 


8323 


690 


476100 


328509000 


26.2679 8 


8366 


651 


477481 


329939371 


26.2869 8 


8408 


69a 


478864 


331373888 


26.3059 8 


8451 


493 


430249 


332812557 


26.3249 8 


8493 


694 


481636 


334255384 


26.3439 8 


8536 


?! 


483025 


335702375 


26.3629 8 


8578 


696 


484416 


337'53530 


26-381B 8 


8621 


§1 


485809 


338608873 


26.4008 8 


8663 


487204 


340068392 


26.4197 8 


8706 


699 


488601 


341532099 


26.4386 a 


8748 


700 


49Q000 


343000000 


26.4575 8 


8790 


701 


451401 


344472101 


26.4764 a 


8833 


702 


492804 


345948408 


26,4953 8 


8875 


703 


494209 


347428927 


26,5141 8 


8917 


704 


495616 


348913664 


26.5330 3 


8959 


?S 


497025 


350402625 


26.5518 8 


9001 


458436 


351895816 


25.5707 8 


9043 


;s 


499849 


353393243 


26 5895 a 


9085 


501264 


354894912 


26.6083 8 


9127 


709 


502681 


356400829 


26.6271 8 


9169 


710 


504100 


3579'I0«> 


26.6458 8 


921 1 


711 


505 SSI 


359425431 


26 6646 8 


9253 


712 


506944 


360944128 


26.6833 8 


9295 


713 


508369 


362467097 


26.7021 8 


9337 



SQUARES. CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


714 


509796 


363994344 


26.7208 


8.9378 


715 


511225 


365525875 


26.7395 


8 . 9420 


716 


512656 


367061696 


26.7582 


8 . 9462 


717 


514089 


368601813 


26.7769 


8 . 9503 


718 


515524 


370146232 


26.7955 


8 9545 


719 


516961 


371694959 


26.8142 


8.9587 


720 


518400 


373248000 


26.8328 


8.9628 


721 


519841 


374805361 


26.8514 


8.9670 


722 


521284 


376367048 


26.8701 


8.9711 


723 


522729 


377933067 


26.8887 


8.9752 


724 


524176 


379503424 


26.9072 


8.9794 


725 


525625 


381078125 


26.9258 


8.9835 


726 


527076 


382657176 


26.9444 


8.9876 


727 


528529 


384240583 


26 . 9629 


8.9918 


728 


529984 


385828352 


26.9815 


8.9959 


729 


531441 


387420489 


27.0000 


9.0000 


730 


532900 


389017000 


27.0185 


9.0041 


731 


534361 


3906 I 789 I 


27.0370 


9.0082 


732 


535824 


392223168 


27-0555 


9.0123 


733 


537289 


393832837 


27.0740 


9.0164 


734 


538756 


395446904 


27 0924 


9.0205 


735 


540225 


397065375 


27.1109 


9.0246 


736 


541696 


398688256 


27.1293 


9.0287 


737 


543169 


400315553 


27.1477 


9 0328 


738 


544644 


401947272 


27.1662 


9 . 0369 


739 


546121 


403583419 


27.1846 


9.0410 


740 


547600 


405224000 


27.2029 


9.0450 


741 


549801 


406869021 


27.2213 


9.0491 


742 


550564 


408518488 


27.2397 


9.0532 


743 


552049 


4101 72407 


27.2580 


9.0572 


744 


553536 


41 I 830784 


27.2764 


9.0613 


745 


555025 


413493625 


27.2947 


9 0654 


746 


556516 


41 5 160936 


27.3130 


9.0694 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


747 


558009 


416832723 


27-3313 


9 0735 


748 


559504 


418508992 


27-340 


9-0775 


749 


561001 


420189749 


27 3679 


9.0816 


750 


562500 


421875000 


27.3861 


9.0856 


751 


564001 


423564751 


27.4044 


9.0896 


752 


565504 


425259008 


27.4226 


9.0937 


753 


567009 


426957777 


27.4408 


9 0977 


754 


568516 


428661064 


27.4591 


9.1017 


755 


570025 


430368875 


27.4773 


9.1057 


756 


571536 


43208 I 2 16 


27.4955 


9.1098 


757 


573049 


433798093 


27.5136 


9.1138 


758 


574564 


435519512 


27.5318 


9 "78 


759 


576081 


437245479 


27 5500 


9.1218 


760 


577600 


438976000 


27.5681 


9.1258 


761 


579121 


.1/10711081 


27.5862 


9.1298 


762 


580644 


442450728 


27.6043 


9-1338 


763 


582169 


444194947 


27.6225 


91378 


764 


583696 


445943744 


27.6405 


9 1418 


765 


585225 


447697125 


27.6586 


9.1458 


766 


586756 


449455096 


27.676J 


9.1498 


7^2 


588289 


45 12 1 7663 


27.6948 


9 i'^37 


768 


589824 


452984832 


27.7128 


9 1577 


769 


591 361 


454756609 


27 7308 


9.1617 


770 


592900 


456533000 


27.7489 


9-1657 


771 


594441 


458314011 


27.7669 


9.1696 


772 


595984 


460C99648 


27.7849 


9.1736 


773 


597529 


461889917 


27.8029 


9 1775 


774 


599076 


463684824 


27.8209 


9.1815 


775 


600625 


465484375 


27.8388 


9 1855 


776 


602176 


467288576 


27.8568 


9.1894 


III 
778 


603729 


469097433 


27.8747 


9- 1933 


605284 


470910952 


27 8927 


9.1973 


779 


606841 


472729139 


27.9106 


9.2012 
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SQUARES. CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


780 


608400 


474552000 


27.9285 


9.2052 


781 


609961 


476379541 


a? 


9464 


9 


2091 


782 


611 S24 


47821176S 


27 


9f>43 


9 


2130 


783 


6.308g 


480048687 


S7 


9S21 


9 


2170 


784 


614656 


481890304 


28 




9 


2209 


?li 


6i6j2s 


483736625 


28 


0179 


9 


2248 


617796 


4S5587656 




0357 


9 


2287 


?I2 


619369 


487443403 


28 


0535 


9 


2326 


620944 


489303872 




0713 


9 


236s 


789 


622521 


491169069 


28 


0891 


9 


2404 


790 


624100 


4930390W 




1069 


9 


2443 


791 


625681 




28 


1247 


9 


2482 


792 


627624 






1425 


9 


2521 


793 


623849 


498677257 


28 


1603 


9 


2560 


794 


630436 


500566184 


2S 


1 780 


9 


2599 


??i 


632025 


50245987s 




1957 


9 


2638 


633616 


504358336 


28 


2135 


9 


2677 


?Si 


635209 


506261573 


28 


2312 


9 


2716 


636804 


508169592 


28 


2489 


9 


2754 


12? 


638401 


510082399 




2666 


9 


2-93 


640000 


512000000 


28 


2843 


9 


2832 


801 


641601 


51 3922401 


2S 


3019 


9 2870 


802 


^.43:0 4 


515849608 


28 


3196 


9 2909 


803 


644809 


517781627 


28 


3373 


9,2948 


804 


6464:0 


519718464 




3549 


9.2986 


IS 


64S025 


521660125 


28 


3725 


9 302s 


649636 


523606616 


28 


3901 


9- 3063 


IS? 


651249 


525557943 


2S 


4077 


9.3102 


LijS64 


527514112 




4253 


9- 3140 


809 


654481 


58<M75i29 




4429 


9.3179 


810 


656100 


53144 1000 


23 


4605 


9-3217 


811 


657721 


533411731 




4781 


9 3255 


SI2 


659344 


533387328 


28.4956 


9.3294 



SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 



814 

815 
816 

818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 

831 
832 

833 
834 

835 
836 

837 
838 

839 
840 

841 

842 

843 
844 

84s 



Squares. 



Cubes. 



660969 


537367797 


662596 


539353144 


664225 


541343375 


665856 


543338496 


667489 


545338513 


669 T 24 


547343432 


670761 


549353259 


672400 


551368000 


674041 


553387661 


675684 


555412248 


677329 


557441767 


678976 


559476224 


680625 


5615I5625 


682276 


563559976 


683929 


565609283 


685584 


567663552 


687241 


569722789 


688900 


571787000 


690561 


573856191 


692224 


575930368 


693889 


578009537 


695556 


580093704 


697225 


582182875 


698896 


584277056 


700569 


586376253 


702244 


588480472 


703921 


590589719 


705600 


592704000 


707281 


594823321 


708964 


596947688 


710649 


599077107 


712336 


6012II584 


714025 


60335 I 125 



Sq. Roots. 


C. 


Roots. 


28.5132 


9-3332 


28.5307 


9 


3370 


28 5482 


9 


.3408 


28.5657 


9 


3447 


28.5832 


9 


•3485 


28.6007 


9 


3523 


28.6182 


9 


•3561 


28.6356 


9 


•3599 


28.6531 


9 


3637 


28 . 6705 


9 


■3675 


28.6880 


9 


3713 


28.7054 


9 


•3751 


28.7228 


9 


•3789 


28 7402 


9 


•3827 


28.7576 


9- 


.3865 


28.7750 


9 


.3902 


28 7924 


9 


•3940 


28 . 8097 


9 


'3978 


28.8271 


9 


.4016 


28 . 8444 


9 


4053 


28.8617 


9 


4091 


28.8791 


9 


4129 


28 8964 


9- 


4166 


28 9137 


9- 


4204 


28.9310 


9 


4241 


28.9482 


9" 


4279 


28.9655 


9- 


4316 


28.9828 


9- 


4354 


29.0000 


9 


4391 


29.0172 


9- 


4429 


29.0345 


9 


4466 


29.0517 


9- 


4503 


29.0689 


9 


4541 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS, 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


846 


715716 


605495736 


29.0861 


9-4578 


847 


717409 


607645423 


29 


•1033 


9 


.4615 


848 


719104 


609800192 


29 


.1204 


9 


.4652 


849 


720801 


61 1960049 


29 


•1376 


9 


.4690 


850 


722500 


614125000 


29 


.1548 


9 


4727 


851 


724201 


616295051 


29 


.1719 


9 


4764 


852 


725904 


618470208 


29 


• 1890 


9 


.4801 


853 


727609 


620650477 


29 


.2062 


9 


.4838 


854 


729316. 


622835864 


29 


•2233 


9 


.4875 


855 


731025 


625026375 


29 


2404 


9 


.4912 


856 


732736 


627222016 


29 


•2575* 


9 


4949 


857 


734449 


629422793 


29 


2746 


9 


4986 


858 


736164 


631628712 


29 


2916 


9 


•5023 


859 


737881 


633839779 


29 


3087 


9 


.5060 


860 


739600 


636056000 


29 


■3258 


9 


.5097 


861 


741321 


638277381 


29 


.3428 


9 


5134 


862 


743044 


640503928 


29 


•3598 


9 


.5171 


863 


744769 


642735647 


29 


•3769 


9 


5207 


5^4 


746496 


644972544 


29 


•3939 


9 


•5244 


865 


748225 


647214625 


29 


.5109 


9 


5281 


866 


749956 


649461896 


29 


.4279 


9 


•5317 


867 
868 


751689 


651714363 


29 


'4449 


9 


5354 


753424 


653972032 


29, 


.4618 


9 


5391 


869 


755161 


656234909 


29 


•4788 


9 


•5427 


870 


756900 


658503000 


29 


.4958 


9 


5464 


871 


758641 


66077631 I 


29 


5127 


9 


5501 


872 


760384 


663054848 


29 


5296 


9 


•5537 


873 


762129 


665338617 


29 


5466 


9 


5574 


874 


763876 


667627624 


29. 


5635 


9- 


5610 


875 


765625 


669921875 


29 


5804 


9 


5647 


876 


767376 


672221376 


29 


5973 


9 


5683 


III 


769129 


674526133 


29. 


.6142 


9- 


5719 


770884 


676836152 


29.6311 


9 5756 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


879 


772641 


6791 5 1439 


29.6479 


9 5792 


880 


774400 


681472000 


29.6648 


9.5828 


881 


776161 


683797841 


29.6816 


9.5865 


882 


777924 


686128968 


29.6985 


9 5901 


883 


779689 


688465387 


29-7153 


9-5937 


884 


781456 


690807104 


29.7321 


9-5973 


885 


783225 


6931 54125 


29.7489 


9.6010 


886 


784996 


695506456 


29.7658 


9.6046 


887 
888 


786769 


697864103 


29.7825 


9.6082 


788544 


700227072 


29 7993 


9.6118 


889 


790321 


702595369 


29.8161 


9.6154 


890 


792100 


704969000 


29.8329 


9.6190 


891 


793881 


707347971 


29.8496 


9.6226 


892 


795664 


707932288 


29.8664 


9 6262 


893 


797449 


712121957 


29.8831 


9.6298 


894 


799236 


7145 16984 


29.8998 


9-6334 


896 


801025 


716917375 


29.9166 


9.6370 


802816 


719323136 


29-9333 


9.6406 


lU 


804609 


721734273 


29.9500 


9.6442 


806404 


724150792 


29.9666 


9.6477 


899 


808201 


726572699 


29 9833 


9.6513 


900 


810000 


729000000 


30.0000 


9 65J9 


901 


811801 


731432701 


30 0167 


9.6585 


902 


813604 


733870808 


30.0333 


9.6620 


903 


815409 


736314327 


30.0500 


9.6656 


904 


817216 


738763264 


30.0666 


9.6692 


905 


819025 


741217625 


30.0832 


9.6727 


906 


820836 


743677416 


30.0998 


9.6763 


907 


822649 


746142643 


30.1164 


9 • 6799 


908 


824464 


748613312 


30.1330 


9 6834 


909 


826281 


751089429 


30.1496 


9.6870 


910 


828100 


753571000 


30.1662 


9.6905 


911 


829921 


756058031 


30.1828 


9.6941 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


912 


831744 


758550825 


30.1993 


9.6976 


913 


833569 


761048497 


30.2159 


9.7012 


914 


835396 


763551944 


30.2324 


9 7047 


915 
916 


837225 


766060875 


30.2490 


9.7082 


839056 


768575296 


30.2655 


9 7118 


917 


840889 


771095213 


30.2820 


9-7153 


918 


842724 


773620632 


30.2985 


9.7188 


919 


844561 


776151559 


30.3150 


9.7224 


920 


846400 


778688000 


30.3315 


9.7259 


921 


848241 


78 I 229961 


30 3480 


9.7294 


922 


850084 


783777448 


30.3645 


9.7329 


923 


851929 


786330467 


30 . 3809 


9.7364 


924 


853776 


788889024 


30.3974 


9.7400 


925 
926 


855625 


791453125 


30.4138 


9.7435 


857476 


794022776 


30.4302 


9.7470 


927 


859329 


796597983 


30.4467 


9.7505 


928 


861 184 


799178752 


30.4631 


9.7540 


929 


863041 


801765089 


30.4795 


9.7575 


930 


864900 


804357000 


30.4959 


9.7610 


931 


866761 


806954491 


30.5123 


9 7645 


932 


868624 


809557568 


30.5287 


9 . 768 J 


933 


870489 


812166237 


30.5450 


9.7715 


934 


872356 


814780504 


30.5614 


9 7750 


935 


874225 


817400375 


30.5778 


9 7785 


930 


876096 


820025856 


30.5941 


9.7829 


937 
938 


877969 


822656953 


30.6105 


9 7854 


879844 


825293672 


30.6268 


9.7889 


939 


881721 


827936019 


30.6431 


9.7824 


940 


883600 


830584000 


30.6594 


9.7959 


941 


885481 


833237621 


30.6757 


9-7993 


942 


887364 


835896888 


30.6920 


9.8028 


943 


889249 


838561807 


30.7083 


9.8063 


944 


891 136 


841232384 


30,7246 


9.8097 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


945 


893025 


843908625 


30.7409 


9-8132 


946 


894916 


846590536 


30.7571 


9.8167 


947 


896808 


849278123 


30.7734 


9 8201 


948 


898704 


851971392 


30.7896 


9.8236 


949 


900601 


854670349 


30,8058 


9.8270 


950 


902500 


857375000 


30.8221 


9.8305 


951 


904401 


860085351 


30.8383 


9-8339 


952 


906304 


862801408 


30.8545 


9-8374 


953 


908209 


865523177 


30.8707 


9.8408 


954 


910116 


868250664 


30.8869 


9.8443 


955 


912025 


870983875 


30.9031 


9.8477 


956 


913936 


873722816 


30.9192 


9.8511 


957 


915849 


876467493 


30.9354 


9.8546 


958 


917764 


879217912 


30.9516 


9.8580 


959 


919681 


881974079 


30.9677 


9.8614 


960 


921600 


884736000 


30.9839 


9.8648 


961 


923521 


887503681 


31.0000 


9.8683 


962 


925444 


890277128 


31.0161 


9.8717 


963 


927369 


893056347 


31.0322 


9.8751 


964 


929296 


895841344 


31.0483 


9.8785 


96s 


931225 


898632125 


31.0644 


9.8819 


966 


933156 


901428696 


31.0805 


9.8854 


^^l 


935089 


904231063 


31.0966 


9.8888 


968 


937024 


907039232 


31.1127 


9.8922 


969 


938961 


909853209 


31.1288 


9.8956 


970 


940900 


912673000 


31.1448 


9.8990 


971 


942841 


91 549861 I 


31.1609 


9.9024 


972 


944784 


918330048 


31.1769 


9.9058 


973 


946729 


921167317 


31.1929 


9.9092 


974 


948676 


924010424 


31.2090 


9.9126 


975 


950625 


926859375 


31.2250 


9.9160 


976 


952576 


929714176 


31.2410 


9.9194 


977 


954529 


932574833 


31.2570 


9.9227 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS. 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


978 


956484 


935441352 


31.2730 


9.9261 


979 


958441 


938313739 


31.2890 


9.9295 


980 


960400 


941 192000 


31-3050 


9.9329 


981 


962361 


944076141 


31 . 3209 


9 9363 


982 


964324 


946966168 


31-3369 


9.9396 


983 


966289 


949862087 


31 3528 


9.9430 


984 


968256 


952763904 


31-3688 


9-9464 


^51 


970225 


955671625 


31-3847 


9.9497 


986 


972196 


958585256 


31 4006 


9-9531 


957 


974169 


961504803 


31.4166 


9.9565 


988 


976144 


964430272 


31-4325 


9.959* 


989 


978121 


967361669 


31.4484 


9.9632 


990 


980100 


970299000 


31.4643 


9.9666 


991 


982081 


973242271 


31.4802 


9-9699 


992 


984064 


976191488 


31.4960 


9 9733 


993 


986049 


979146657 


31-5119 


9.9766 


994 


988036 


982107784 


31.5278 


9.9800 


995 
996 


990025 


985074875 


31.5436 


0.9833 


992016 


988047936 


31.5595 


9.9866 


997 


994009 


991026973 


31.5753 


9.9900 


998 


996004 


99401 1992 


31-5911 


9.9933 


999 


998001 


997002999 


31.6070 


9.9967 


xooo 


lOOOOOO 


lOOOOOOOOO 


31.6228 


10.0000 


ZOOI 


I00020I 


I00300300I 


31.6386 


10.0033 


1002 


1004004 


I0060I2008 


31.6544 


10.C067 


1003 


1006009 


1009027027 


31.6702 


10.0100 


Z004 


I0080I6 


loi 2048064 


31.6860 


10.0133 


looS 


IOI0025 


IOI5075I25 


31.7017 


10.0166 


zooo 


IOI0036 


IOI8I082I6 


31.7175 


10.0200 


1007 


I 01 4049 


I02IT47343 


31-7333 


10.0233 


1008 


IOI6064 


1024192512 


31 7490 


10 0266 


Z009 


IOI808I 


1027243729 


31.7648 


10.0299 


ZOIO 


I020I00 


1030301000 


31.7805 


10.0332 
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SQUARES, CUBES, SQUARE AND CUBE ROOTS, 



No. 


Squares. 


Cubes. 


Sq. Roots. 


C. Roots. 


ZOII 


1020121 


1033364331 


31 7962 


10.0365 


Z0I2 


1024144 


1036433728 


31-8119 


10.0398 


IOI3 


1026169 


1039509197 


1 31 8277 


10.0431 


ZOI4 


1028196 


1042590744 


31.8434 


10 . 0465 


IOI5 


1030225 


1045678375 


31.8591 


10.0498 


ZOI6 


1032256 


1048772096 


31-8748 


10.0531 


IOI7 


1034289 


1051871913 


31.8904 


10 0563 


IOI8 


1036324 


1054977832 


31 9061 


10.0596 


ZOI9 


1038361 


1058089859 


31.9218 


10.0629 


1020 


1040400 


1061 208000 


31-9374 


10.0662 


Z02I 


104244 I 


1064332261 


31-9531 


10.0695 


Z022 


1044484 


1067462648 


31 9687 


10.0728 


1023 


1046529 


1070599167 


31.9844 


10.0761 


ZO24 


1048576 


1073741824 


32.0000 


10.0794 


ZO25 


1050625 


1076890625 


32.0156 


10.0826 


1020 


1052676 


1080045576 


32.0312 


10.0859 


1027 


1054729 


1083206683 


32.0468 


10.0892 


ZO28 


1056784 


1086373952 


32.0624 


10.0925 


ZO29 


1058841 


1089547389 


32.0780 


10.0957 


1030 


1060900 


1092727000 


32.0936 


10.0990 


IO3I 


1062961 


1095912791 


32.1092 


10.1023 


1032 


1065024 


1099104768 


32.1248 


10.1055 


1033 


1067089 


I 102302937 


32 . 1403 


10.1088 


1034 


1069156 


I 105507304 


32.1559 


10.1121 


1035 


1071225 


1108717875 


32.1714 


10.1153 


1036 


1073296 


1111934656 


32.1870 


10. I 186 


1037 
1038 


1075369 


1115157653 


32.2025 


10.1218 


1077444 


1118386872 


32.2180 


10.1251 


1039 


1079521 


1121622319 


32.2335 


10.1283 


1040 


108 I 600 


I 124864000 


32.2490 


10.1316 


IO4I 


108368 I 


1128111921 


32.2645 


10.1348 


1042 


1085764 


I 13 I 366088 


32.2800 


10.1381 
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TABLE 



OF 



SINES AND TANGENTS. 



Deg. 


Sin. 


Cos. 


Tan. 


Cotan. 


Deg. 


0° o' 


0,0000 


1,0000 


0,0000 


GO 


90° 0' 


lo' 


0,0029 


1,0000 


0,0029 


343,77 


50' 


20' 


0,0058 


1,0000 


0,0058 


171,89 


40' 


30' 


0,0087 


1, 0000 


0,0087 


"4.59 


30' 


40' 


0,0116 


0,9999 


0,0116 


85,940 


20' 


50' 


0,0145 


0,9999 


0,0145 


68,750 


lO' 




29 


I 


29 


11,460 




I** 0' 


0,0175 


0,9998 


0,0175 


57,290 


89° 0' 


10' 


0,0204 


0,9998 


0,0204 


49,104 


50' 


20' 


0,0233 


0,9997 


0,0233 


42,964 


40' 


30' 


0,0262 


0,9997 


0,0262 


38,188 


30' 


40' 


0,0291 


0,9996 


0,0291 


34,368 


20' 


50 


0,0320 


0,9995 


0,0320 


31,242 


10' 




29 


I 


29 


2,606 




2* 6' 


0,0349 


0,9994 


0,0349 


28,636 


88° 0' 


10' 


0,0378 


0,9993 


0,0378 


26,432 


50' 


20' 


0,0407 


0,9992 


0,0407 


24,542 


40' 


30' 


0,0436 


0,9990 


0,0437 


22,904 


30' 


40 


0,0465 


0,9989 


0,0466 


21,470 


20' 


50' 


0,0494 


0,9988 


0,0495 


20,206 


10' 




29 


I 


29 


1,125 





66 





SINES AND 


TANGENTS. 

• 




Deg. 


Sin. 


Cos. 


Tan. 


Cotan. 


Deg. 


r o; 


0,0523 


0,9986 


0,0524 


19,081 


87° 0' 


lO' 


0,0552 


0,9985 


0,0553 


18.075 


50' 


20' 


0,0581 


0,9983 


0,0582 


17,169 


40' 


30' 


0,0610 


0,9981 


0,0612 


16,350 


30' 


40' 


0,0640 


0,9980 


0,0641 


15,605 


20' 


50' 


0,0669 


0,9978 


0,0670 


14,924 


10' 




29 


2 


29 


623 




4^ 0; 


0,0698 


0,9976 


0,0699 


14,301 


86° 0' 


10' 


0,0727 


0,9974 


0,0729 


13,727 


50' 


20' 


0,0756 


0,9971 


0,0758 


13,197 


40' 


?^' 


0,0785 


0,9969 


0,0787 


12,706 


30' 


40' 


0,0814 


0,9967 


0,0816 


12,251 


20' 


50' 


0,0843 


0,9964 


0,0846 


11,826 


10' 




29 


2 


29 


396 




5" °; 


0,0872 


0,9962 


0,0875 


11,430 


85° 0' 


10' 


00901 


0,9959 


0,0904 


11,059 


5^: 


20' 


0,0929 


0,9957 


0.0934 


10,712 


40' 


30' 


0,0958 


0,9954 


0,0963 


10,385 


30' 


40' 


0.0987 


0,9951 


0,0992 


10,078 


20' 


50' 


o,ioi6 


0,9948 


0,1022 


9,7882 


10' 




29 


3 


29 


2738 




6** 0' 


0,1045 


0,9945 


0,1051 


9,5144 


84° 0' 


10' 


0,1074 


0,9942 


0, ic8o 


9,2553 


50' 


20' 


0,1103 


0,9939 


0,1110 


9,0098 


40' 


30' 


0,1132 


0,9936 


0,1139 


8,7769 


30' 


40' 


o,ii6i 


0,9932 


0,1169 


8,5555 


20' 


50' 


0,1190 


0,9929 


0,1198 


9,3450 


10' 




29 


4 


29 


2007 




r 0' 


0,1219 


0,9925 


0,1228 


8,1443 


83° 0' 


10' 


0,1248 


0,9922 


0,1257 


7,9530 


5^; 


20' 


0,1276 


0,9918 


0,1287 


7,7704 


40 


30' 


0,1305 


0,9914 


0,1317 


7,5958 


30 


40' 


0,1334 


0,9911 


0,1346 


7,4287 


20' 



67 



SINES AilD TANGENTS. 



Deg. 


Sin. 


Cos. 


Tan. 


Cotan. 


Deg. 


50' 


0,1363 


0,9907 


0,1376 


7,2687 


10' 




29 


4 


29 


1533 




8° 0' 


0,1392 


0,9903 


0,1405 


7,1154 


82° 0' 


lO' 


0,1421 


0,9899 


0,1435 


6,9682 


50' 


20' 


0,1449 


0,9894 


0,1465 


6,8269 


40' 


30' 


0,1478 


0,9890 


0,1495 


6,6912 


30' 


40' 


0,1507 


0,9896 


0,1524 


6,5606 


20' 


50' 


0,1536 


0,9881 


0,1554 


6,4348 


lO' 




28 


4 


30 


1210 




9 


0,1564 


0,9877 


0,1584 


6,3138 


81° 0' 


lo' 


0,1593 


0,9872 


0,1614 


6,1970 


50' 


20' 


0,1622 


0,9868 


0,1644 


6,0844 


40' 


30' 


0,1650 


0,9863 


0.1673 


5.9758 


30' 


40' 


0,1679 


0,9858 


0,1703 


5,8708 


20' 


50' 


0,1708 


0,9853 


0,1733 


5,7694 


10' 




28 


5 


30 


981 




10° 0' 


0,1736 


0,9848 


0,1763 


5,6713 


80° 0' 


10' 


0,1765 


0,9843 


0,1793 


5,5764 


50' 


20' 


0,1794 


0,9838 


0,1823 


5,4845 


40' 


30; 


0,1822 


0,9833 


0,1853 


5,3955 


30' 


40 


0,1851 


0,9827 


0,1883 


5,3093 


20' 


50' 


0,1880 


0,9922 


0,1914 


5.2257 


10' 




28 


6 


30 


811 




11° 0' 


0,1908 


0,9816 


0,1944 


5,1446 


79° 0' 


10' 


0,1937 


0,9811 


0,1974 


5,0658 


50' 


20' 


0,1965 


0,9805 


0,2004 


4,9894 


40' 


30' 


0,1994 


0,9799 


0,2035 


4,9152 


30' 


40' 


0,2022 


0,9793 


0,2065 


4,8430 


20' 


50' 


0,2051 


0,9787 


0,2095 


4,7729 


10' 




28 


6 


31 


683 




12° 0' 


0,2079 


0,9781 


0,2126 


4,7046 


78° 0' 


10' 


0,2108 


0,9775 


0,2156 


4,6382 


50' 


20' 


0,2136 


0,9769 


0,2186 


4.5736 


40' 



68 



^E 



]aBBii 



SINES AND TANGENTS. 



Deg. 


Sin. 


Cos. 


Tan. 


Cotan. 


Deg. 


3o' 

§ 


0,2164 


0,9763 


0,2217 


4,5107 


30' 


40' 


0,2193 


0,9757 


0,2247 


4,4494 


20' 


50' 


0,222I 


0,9750 


0,2278 


4,3897 


10' 




28 


6 


31 


582 




13° 0' 


0,2250 


0,9714 


0,2309 


4,3315 


77^0' 


10' 

• 


0,2278 


0,9737 


0,2339 


4.2747 


50' 


20' 


0,2306 


0,9730 


0,2370 


4.2193 


40' 


30' 


0,2334 


0,9724 


0,2401 


4»i653 


30' 


40; 


0,2363 


0.9717 


0,2432 


4,1126 


20' 


50' 


0,2391 


0,9710 


0,2462 


4,0611 


10' 




28 


7 


31 


503 




14" 0' 


0,2419 


0,9703 


0,2493 


4,0108 


76° 0' 


10' 


0,2447 


0,9696 


0,2524 


3,9617 


50' 


20' 


0,2476 


0,9689 


0,2555 


3,QI36 


40' 


30' 


0,2504 


0,9681 


0,2586 


3.8667 


30' 


40' 


0,2532 


0,9674 


. 0,2617 


3.8208 


20' 


50' 


0,2560 


0,9667 


0,2648 


3,7760 


10' 




28 


7 


31 


439 




15° 0' 


0,2588 


0,9659 


0,2679 


3,7321 


75^0' 


10' 


0,2616 


0,9652 


0,2711 


3,6891 


50' 


20' 


0,2644 


0,9644 


0,2742 


3,6470 


40' 


30' 


0,2672 


0,9636 


0,2773 


3,6059 


30' 


40' 


0,2700 


0,9628 


0,2805 


3.5656 


20' 


50' 


0,2728 


0,9621 


0,2836 


3,5261 


10' 




28 


8 


31 


387 




16° 0' 


0,2756 


0,9613 


0,2867 


3.4874 


74^0' 


10' 


0,2784 


0,9605 


0,2899 


3,4495 


50' 


20' 


0,2812 


0,9596 


0,2931 


3,4124 


40' 


30' 


0,2840 


0.9588 


0,2962 


3.3759 


30' 


40' 


0,2868 


0,9580 


0,2994 


3,3402 


20' 


50' 


0,2896 


0,9572 


0,3026 


3,3052 


10' 




28 


9 


31 


343 




17° 0' 


0,2924 


0,9563 


0,3057 


3,2709 


73^0' 



6g 



1 



SINES AND TANGENTS. 



Deg. 


Sin. 


Cos. 


Tan. 


Cotan. 


Deg. 


lo' 


0,2952 


0,9555 


0,3089 


33,271 


50' 


20' 


0,2979 


0,9546 


0,3121 


3.2041 


40' 


30' 


0,3007 


0,9537 


0,3153 


3.1716 


30' 


40' 


03035 


0,9528 


0,3185 


3.1397 


20' 


50' 


0,3062 


0,9520 


0,3217 


3,1084 


10' 




28 


9 


32 


307 




18° 0' 


0,3090 


0,9511 


0,3249 


30,777 


72° 0' 


lo' 


0,3118 


0,9502 


0,3281 


3,0475 


50' 


20' 


0,3145 


0,9492 


0,3314 


3,0178 


40' 


30' 


0,3173 


0,9483 


0,3346 


2,9887 


30' 


40' 


0,3201 


0,9474 


0,3378 


2,9600 


20' 


50' 


0,3228 


0,9465 


0,3411 


2,9319 


10' 




27 


10 


32 


277 




19" 0' 


0,3256 


0,9455 


0,3443 


2,9042 


71° 0' 


10' 


0,3283 


0,9446 


0,3476 


2,8770 


50' 


20' 


0,3311 


0,9436 


0.3508 


2,8502 


40' 


30' 


0,3338 


0,9426 


0,3541 


2,8239 


30' 


40' 


0,3365 


0.9417 


0,3574 


2,7980 


20' 


50' 


0,3393 


0,9407 


0,3607 


2,7725 


10' 




27 


10 


33 


250 




20° 0' 


0,3420 


0,9397 


0,3640 


2,7475 


70'' 0' 


10' 


0,3448 


0,9387 


0,3673 


2,7228 


5<^ 


20' 


0,3475 


0,9377 


0,3706 


2,6985 


40 


30' 


0,3502 


0,9367 


0,3739 


2,6746 


30' 


40' 


0,3529 


0,9356 


0,3772 


2,6511 


20' 


50' 


0,3557 


0,9346 


0,3805 


2,6279 


10' 




27 


10 


34 


228 




21° 0' 


0,3584 


0,9336 


0,3839 


2,6051 


69" 0' 


10' 


0,3611 


0,9325 


0,3872 


2,5826 


50' 


20' 


0,3638 


0,9315 


0,3906 


2,5605 


40' 


30' 


0,3665 


0,9304 


0,3939 


2,5386 


30' 


40' 


0,3692 


0,9293 


0,3973 


2,5172 


20' 


50' 


0,3719 


0,9283 


0,4006 


2,4960 


10' 




■27 


II 


34 


209 





70 



SINES AND TANGENTS. 



Deg. 


Sin. 


Cos. 


Tan. 


Cotan. 


Deg, 


22° O' 


0,3746 


0,9272 


0,4040 


2,4751 


68° 0' 


lO' 


0,3773 


0,9261 


0,4074 


2,4545 


50' 


20' 


0,3800 


0,9250 


0,4108 


2,4342 


40' 


30' 


0,3827 


0,9239 


0,4142 


2,4142 


30' 


40' 


0,3854 


0,9228 


0,4176 


2,3945 


20' 


50' 


0,3881 


0,9216 


0,4210 


2,3750 


10' 




27 


II 


35 


191 




23° 0' 


0,3907 


0,9205 


0,4245 


2,3559 


67° 0' 


10' 


0,3934 


0,9194 


0,4279 


2,3369 


50' 


20' 


0,3961 


0,9182 


0,4314 


2,3183 


40' 


30' 


0,3987 


0,9171 


0,4348 


2,2998 


30' 


40' 


0,4014 


0,9159 


0,4383 


2,2817 


20' 


50' 


0,4041 


0,9147 


0,4417 


2,2637 


10' 




26 


12 


35 


177 




24" 0' 


0,4067 


0,9135 


0.4452 


2,2460 


66° 0' 


10' 


0.4094 


0,9124 


0,4487 


2,2286 


50' 


20' 


0,4120 


0,9112 


0,4522 


2,2113 


40; 


30; 


0,4147 


0,9100 


0,4557 


2,1943 


30 


40' 


0,4173 


0,9088 


0,4592 


2,1775 


20' 


50' 


0,4200 


0.9075 


0,4628 


2,1609 


10' 




26 


12 


35 


164 




25" 0' 


0,4226 


0,9063 


0,4663 


2,1445 


65° 0' 


10' 


0,4253 


0,9051 


0,4699 


2,1283 


50' 


20' 


0,4279 


o,9oa8 


0.4734 


2,1123 


40' 


30; 


0,4305 


0,9026 


0,4770 


2,0965 


30' 


40' 


0,4331 


0,9013 


0,4806 


2,0809 


20' 


50' 


0,4358 


0,9001 


0,4841 


2,0655 


10' 




26 


13 


36 


152 




26** 0' 


0,4384 


0,8988 


0,4877 


2,0503 


64° 0' 


10' 


0,4410 


0,8975 


0,4913 


2,0353 


50' 


20' 


0.4436 


0,8962 


0,4950 


2,0204 


40' 


30; 


0,4462 


0,8949 


0,4986 


2,0057 


30' 


40' 


0,4488 


0,8936 


0,5022 


1,9912 


20' 



71 



SINES AND TANGENTS. 



Deg. 


Sin. 


Cos. 


Tan. 


Cotan. 


Deg. 


50' 


0,4514 


0,8923 


0,5059 


1,9768 


10' 




26 


13 


36 


142 




27° 0' 


0,4540 


0,8910 


0,5095 


1,9626 


63** 0' 


10' 


0,4566 


0,8897 


0,5132 


1,9486 


50' 


20' 


0,4592 


0,8884 


0,5169 


1,9347 


40' 


30' 


0,4617 


0,8870 


0,5206 


1,9210 


30' 


40' 


0,4643 


0,8857 


0,5243 


1,9074 


20' 


50' 


0,4669 


0,8843 


0,5280 


1,8940 


lO' 




26 


14 


37 


133 




28° 0' 


0,4695 


0,8829 


0,5317 


1,8807 


62° 0' 


10' 


0,4720 


0,8816 


0,5354 


1,8676 


50' 


20' 


0,4746 


0,8802 


0,5392 


1,8546 


40' 


30' 


0,4772 


0,8788 


0,5430 


1,8418 


30' 


40' 


0,4797 


0,8774 


0,5467 


1,8291 


20' 


50' 


0,4823 


0,8760 


0,5505 


1,8165 


10' 




25 


14 


38 


125 




29° 0' 


0,4848 


0,8746 


0,5543 


1,8040 


61" 0' 


10' 


0,4874 


0,8732 


0,5581 


1.7917 


50' 


20' 


0,4899 


0,8718 


0,5619 


1,7796 


40' 


30' 


0,4924 


0,8704 


0,5658 


1,7675 


30' 


40' 


0,4950 


0,8689 


0,5696 


1,7556 


20' 


50' 


0,4975 


0,8675 


0,5735 


1,7437 


10' 




25 


15 


39 


116 




30° 0' 


0,5000 


0,8660 


0,5774 


1,7321 


60" 0' 


10' 


0,5025 


0,8646 


0,5812 


1,7205 


50' 


20' 


0,5050 


0,8631 


0,5851 


1,7090 


40; 


30' 


0,5075 


0,8616 


0,5890 


1,6977 


30 


40' 


0,5100 


0,8601 


0,5930 


1,6864 


20' 


50' 


0,5125 


0,8587 


0,5969 


1,6753 


10' 




25 


15 


40 


no 




31° 0' 


0,5150 


0,8572 


0,6009 


1,6643 


59° 0; 


10' 


0,5175 


0.8557 


0,6048 


1.6534 


5° 


20' 


0,5200 


0,8542 


0,6088 


1,6426 


40' 



72 



SINES AND TANGENTS. 



Deg. 


Sin. 


Cos. 

• 


Tan. 


Cotan. 


Deg. 


30' 


0,5225 


0,8526 


0,6128 


1,6319 


30; 


40' 


0,5250 


0,8511 


0,6168 


1,6212 


20' 


50' 


0.5275 


0,8496 


0,6208 


1,6107 


10' 




25 


16 


41 


104 




32° 0' 


0,5299 


0,8480 


0,6249 


1,6003 


58° 0' 


10' 


0,5324 


0,8465 


0,6289 


1.5900 


50' 


20' 


0,5348 


0,8450 


0,6330 


1,5798 


40' 


30' 


0,5373 


0,8434 


0,6371 


1.5697 


30' 


40' 


0.5398 


0,8418 


0,6412 


1.5597 


20' 


50' 


0,5422 


0.8403 


0,6453 


1,5497 


lo' 




24 


16 


41 


98 




33" 0' 


0,5446 


0.8387 


0,6494 


1,5399 


57° 0' 


10' 


0,5471 


08371 


0,6536 


1,5301 


50' 


20' 


0,5495 


.0.8355 


0,6577 


1,5204 


40' 


30' 


0,5519 


0,8339 


0,6619 


1,5108 


30' 


40' 


0,5544 


0,3323 


0,6661 


1.5013 


20' 


50' 


0,5568 


0,3307 


0,6703 


1,4919 


10' 




24 


17 


42 


93 




34''o; 


0,5592 


0,8290 


0,6745 


1,4826 


56° 0' 


10 


0,5616 


0,8274 


0,6787 


1,4733 


50' 


20' 


0,5640 


0,8258 


0,6830 


1,4641 


40' 


30' 


0,5664 


0,8241 


0,6873 


1,4550 


30' 


40' 


0,5688 


0,8225 


0,6916 


1.4460 


20' 


50' 


0,5712 


0,8208 


0,6959 


1,4370 


10' 




24 


17 


43 


89 




35° 0' 


0,5736 


0,8192 


0,7002 


1,4281 


55° 0' 


10' 


0,5760 


0,8175 


0,7046 


1,4193 


50' 


20' 


0,5783 


0,8158 


0,7089 


1,4106 


40' 


30' 


0,5807 


0,8141 


0,7133 


1,4019 


30' 


40' 


0,5831 


0,8124 


0,7177 


1,3934 


20' 


50' 


0,5854 


0,8107 


0,7221 


1.3848 


10' 




24 


17 


44 


84 




36*^ 0' 


0.5878 


0,8090 


0,7265 


1,3764 


54° 0' 



73 



SINES AND TANGENTS. 



Deg. 


Sin. 


Cos. 


Tan. 


Cotan. 


Deg. 


lo' 


0,5901 


0,8073 


0,7310 


1,3680 


50' 


20' 


0.5925 


0,8056 


0,7355 


1,3597 


40 


30' 


0,5948 


0,8039 


0,7400 


1,3514 


30' 


40' 


05972 


0,8021 


0,7445 


1,3432 


20' 


50' 


0,5995 


0,8004 


0,7490 


1,3351 


10' 




23 


18 


46 


81 




37° 0' 


o,6oi3 


0,7986 


0,7536 


1,3270 


53" 0' 


10' 


0,6041 


0,7969 


0,7581 


1,3190 


50' 


20' 


0,6065 


0,7951 


0,7627 


1,3111 


40' 


30' 


0,6088 


0,7934 


0,7673 


1,3032 


30' 


40' 


0,6iii 


0,7916 


0,7720 


1,2954 


20' 


50' 


0,6134 


0,7898 


0,7766 


1,2876 


10' 




23 


18 


47 


77 




38° 0' 


0,6157 


0,7880 


0,7813 


1,2799 


52° 0' 


10' 


0,6180 


0,7862 


0,7860 


1.2723 


50' 


20' 


0,6202 


0,7844 


0,7907 


1,2647 


40' 


30' 


0,6225 


0,7826 


0,7954 


1.2572 


30' 


40' 


0,6248 


0,7808 


0,8002 


1,2497 


20' 


50' 


0,6271 


0,7790 


0,8050 


1,2423 


10' 




23 


19 


48 


74 




39° 0; 


0,6293 


0,7771 


0,8098 


1,2349 


51° 0; 


10 


0,6316 


0,7753 


0,8146 


1,2276 


5° 


20' 


0,6338 


0,7735 


o,8ig5 


1,2203 


40 


30' 


0,6361 


0,7716 


0,8243 


1,2131 


30' 


40' 


0,6383 


0,7698 


0,8292 


1,2059 


20' 


50' 


0,6406 


0,7679 


0,834% 


1,1988 


10* 




22 


19 


4^ 


70 




40** 0' 


0,6428 


0,7660 


0,8391 


1,1918 


50° 0' 


10' 


0,6450 


0,7642 


0,8441 


1,1847 


50' 


20' 


0,6472 


0,7623 


0,8491 


1,1778 


40' 


30' 


0,6494 


0,7604 


0,8541 


1,1708 


30' 


40' 


0,6517 


0,7585 


0.8591 


1,1640 


20' 


50' 


0,6539 


0,7566 


0,8642 


1,1571 


10' 




22 


19 


51 


67 
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SINES AND TANGENTS. 



Deg. 


Sin. 


Cos. 


Tan. 


Cotan. 


Deg. 


41° 0' 


0,6561 


0,7547 


0,8693 


1,1504 


49° 0' 


10' 


0,6583 


0,7528 


0.8744 


1,1436 


50' 


20' 


0,6604 


0,7509 


0.8796 


1,1369 


40' 


30' 


0,6626 


0,7490 


0,8847 


1,1303 


30' 


40' 


0,6648 


0,7470 


0,8899 


1,1237 


20' 


50' 


0,6670 


0,7451 


0,8952 


1,1171 


10' 




21 


20 


52 


65 




42° 0' 


0,6691 


0,7431 


0,9004 


1,1106 


48° 0' 


'°; 


0,6713 


0,7412 


0,9057 


1,1041 


50' 


20' 


0,6734 


0,7392 


0,9110 


1,0977 


40' 


30' 


0,6756 


0,7373 


0,9163 


1,0913 


30' 


40' 


0,6777 


0,7353 


0,9217 


1,0850 


20' 


50' 


0,6799 


0,7333 


0,9271 


1,0786 


10' 




21 


20 


54 


62 




43*' 0' 


0,6820 


0,7314 


0,9325 


1,0724 


47° 0' 


10' 


0,6841 


0,7294 


0,9380 


1,0661 


50' 


20' 


0,6862 


0,7274 


0,9435 


1,0599 


40' 


30' 


0,6884 


0,7254 


0,9490 


1,0538 


30' 


40' 


0,6905 


0,7234 


0,9545 


1,0477 


20' 


50' 


0,6926 


0,7214 


0,9601 


1,0416 


id' 




21 


21 


56 


6r 




44° 0' 


0,6947 


0,7193 


0,9657 


1,0355 


46'' 0' 


10' 


0.6967 


0,7173 


0,9713 


1,0295 


50' 


20' 


o,6g88 


0,7153 


0,9770 


1.0235 


40' 


30' 


0,7009 


0,7133 


0,9827 


1,0176 


30' 


40' 


0,7030 


0,7112 


0,9884 


1,0117 


20' 


50' 


0,7050 


0,7092 


0,9942 


1,0058 


10' 




21 


21 


58 


58 




45'' 0' 


0,7071 


0,7071 


1,0000 


1,0000 


45° 
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TABLE 



OF 



CIRCUMFERENCES AND AREAS OF CIRCLES. 



Dial. 


1 

Circum. 


Area. 


Dial. 
3,1 


Circum. 


Area. 


i,o 


3,142 


0,7854 


. 9,739 


7,5477 


1,1 


3,456 


0,9503 


3,2 


10,053 


8,0425 


1,2 


3,770 


1,1310 


3,3 


10,367 


8,5530 


1.3 


4,084 


1,3273 


3,4 


10,681 


9,0792 


1,4 


4,398 


1,5394 


3,5 


10,996 


9,6211 


1,5 


4,712 


1,7672 


3,6 


11,310 


10,179 


1.6 


5,027 


2,0106 


3,7 


11,624 


10,752 


1,7 


5,341 


2,2698 


3,8 


11,938 


11,341 


1,8 


5,655 


2.5447 


3.9 


12,252 


11,946 


1,9 


5,969 


2,8353 


4,0 


12,566 


12,566 


2,0 


6,283 


3,Hi6 


4,1 


12,881 


13 203 


2,1 


6,597 


3,4636 


4,2 


13,195 


13,854 


2,2 


6,912 


3.8013 


4.3 


13,509 


14,522 


2,3 


7,226 


4,1548 


4,4 


13,823 


15,205 


2,4 


7,540 


4.5239 


4,5 


14,137 


15,904 


2,5 


7,854 


4,9087 


4.6 


14,451 


16,619 


2,6 


8,168 


5,3093 


4.7 


14,765 


17,349 


2,7 


8,482 


5,7256 


4,8 


15,080 


18,096 


2,8 


8,797 


6.1575 


4,9 


15,394 


18,857 


2,9 


9,111 


6,6052 


5.0 


15,708 


19,635 


3,o 


9,425 


7,0686 


5,1 


16,022 


20,428 
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CIRCUMFERENCES AND AREAS OF CIRCLES. 



Dial. 


Circum. 


Area. 


Diam. 


Circum. 


Area. 


5,2 


16,336 


21,237 


8,5 


26,704 


56,745 


5.3 


16,650 


22,062 


8,6 


27,018 


58,088 


5,4 


16,965 


22,902 


«,7 


27,332 


59.447 


5,5 


17,279 


23,758 


8,8 


27.646 


60,821 


5,6 


17,593 


24,630 


8,9 


27,960 


62,211 


5,7 


17,907 


25,518 


9,0 


28,274 


63,617 


5,8 


18,221 


26,421 


9.1 


28,588 


65.039 


5,9 


18,535 


27,340 


9,2 


28,903 


66,476 


6,o 


18,850 


28,274 


9.3 


29,217 


67,929 


6,1 


19,164 


29 225 


9.4 


29,531 


69.398 


6,2 


19,478 


30,191 


9.5 


29,845 


70,882 


6.3 


19,792 


31,173 


9,6 


30,159 


72,382 


6,4 


20,106 


32,170 


9.7 


30,473 


73,898 


6.5 


20,420 


33,183 


9.8 


30,788 


75,430 


6.6 


20,735 


34,212 


9,9 


31,102 


76,977 


6,7 


21,049 


35,257 


10,0 


31,416 


78,540 


6,8 


21,363 


36,317 


10,1 


31,730 


80,119 


6,9 


21,677 


37,393 


10,2 


32.044 


81,713 


7.0 


21,991 


38,485 


10,3 


32,358 


83,323 


7,1 


22,305 


39,592 


10,4 


32,673 


84,949 


7,2 


22,619 


40,715 


10,5 


32,987 


86,590 


7,3 


22,934 


41,854 


10,6 


33,301 


88,247 


7,4 


22,248 


43,008 


10,7 


33,615 


89,920 


7,5 


23,562 


44,179 


10,8 


33,929 


91,609 


7.6 


23,876 


45,365 


10,9 


34,243 


93,313 


7,7 


24,190 


46,566 


11,0 


34,558 


95,033 


7.8 


24, 504 


47,784 


II, I 


34,872 


96,769 


7,9 


24,819 


49.017 


11,2 


35,186 


98,520 


8.0 


25,133 


50,266 


11,3 


35,500 


100,29 


8,1 


25,447 


51,530 


11,4 


35,814 


102,07 


8,2 


25,761 


52,810 


11,5 


36,128 


103,87 


8,3 


26,075 


54,106 


11,6 


36,442 


105,68 


8.4 


26,389 


55,418 


11,7 


36,757 


107,51 
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CIRCUMFERENCES AND AREAS OF CIRCLES, 



Diam. 


Circum. 


Area. 


Diam. 
15,1 


Circum. 


Area. 


11,8 


37,071 


109,36 


47,438 


179,08 


11,9 


37,385 


111,22 


15,2 


47,752 


181,46 


I2,0 


37,699 


113,10 


15.3 


48,066 


183,85 


12,1 


38,013 


"4,99 


15,4 


48,381 


186,27 


12,2 


38.327 


116,90 


15.5 


48,695 


188,69 


12,3 


38,642 


118,82 


15,6 


49,009 


191,13 


12,4 


38,956 


120,76 


15,7 


49,323 


193.59 


12,5 


39,270 


122,72 


15,8 


49,637 


196,07 


12,6 


39,584 


124,69 


15,9 


49,951 


198,56 


12,7 


39.898 


126,68 


16,0 


50,265 


201,06 


12,8 


40,212 


128,68 


16,1 


50,580 


203,58 


12,9 


40,527 


130,70 


16,2 


50,894 


206,12 


i3,o 


40,841 


132,73 


16,3 


51,208 


208,67 


13,1 


41,155 


134,78 


16,4 


51,522 


211,24 


13,2 


41,469 


13^,85 


16,5 


51,836 


213,83 


13,3 


41,783 


138,93 


16,6 


52,150 


216,42 


13,4 


42,097 


141,03 


16,7 


52,465 


219,04 


13,5 


42,412 


143,14 


i6,8 


52,779 


221,67 " 


13,6 


42,726 


145,27 


16,9 


53,093 


224,32 


13,7 


43,040 


147,41 


17,0 


53,407 


226,98 


13,8 


43,354 


149,57 


17,1 


53,721 


229,66 


13,9 


43,668 


151,75 


17,2 


54,035 


232.35 


14.0 


43,982 


153,94 


17,3 


54,350 


235,06 


14,1 


44,296 


156,15 


17,4 


54,664 


237,79 


14,2 


44,611 


158,37 


17,5 


54.978 


240,53 


14,3 


44,925 


160,61 


17,6 


55,292 


243,29 


14,4 


45,239 


162,86 


17,7 


55,606 


246,06 


14,5 


45,553 


165,13 


17,8 


55,920 


248,85 


14,6 


45,867 


167,42 


17,9 


56,235 


251.65 


14,7 


46,181 


169,72 


18,0 


56,549 


254,47 


14,8 


46,496 


172,03 


18.1 


56,863 


257,30 


14,9 


46,810 


174,37 


18,2 


57,177 


260,16 


15,0 


47,124 


176,72 


18,3 


57.491 


263,02 
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CIRCUMFERENCES AND AREAS OF CIRCLES. 



Diam. 


Circum. 


Area. 


Diam. 

21,7 


Circum. 


Area. 


i8,4 


57,805 


265,90 


68,173 


369,84 


i8,5 


58,119 


268,80 


21,8 


68,487 


373>25 


i8,6 


58,434 


271,72 


21,9 


68,801 


376,69 


i8,7 


58,748 


274,65 


22,0 


69,115 


380,13 


18,8 


59,062 


277,59 


22,1 


69.429 


383,60 


18,9 


59,376 


280,55 


22,2 


69,743 


387,08 


19,0 


59,690 


283,53 


22,3 


70,058 


390,57 


19,1 


60,004 


286,52 


22,4 


70,372 


394.08 


19,2 


60,319 


289,53 


22.5 


70,686 


397.61 


19.3 


60,633 


292,55 


22,6 


71,000 


401,15 


19.4 


60,947 


295.59 


22,7 


71,314 


404,71 


19.5 


61,261 


298,65 


22,8 


71,628 


408,28 


19,6 


61,575 


301,72 


22,9 


71.942 


411,87 


19,7 


61,889 


304,81 


23.0 


72.257 


415,48 


19,8 


62,204 


307,91 


23,1 


72,571 


419,10 


19,9 


62,518 


311,03 


23,2 


72,885 


422,73 


20,0 


62,832 


314,16 


23,3 


73.199 


426,39 


20,1 


63,146 


317,31 


23,4 


73.513 


430.05 


20,2 


63,460 


320,47 


23,5 


73.827 


433,74 


20,3 


63,774 


323,66 


23,6 


74,142 


437,44 


20,4 


64,088 


326,85 


23,7 


74,456 


441,15 


20.5 


64,403 


330,06 


23,8 


74.770 


444.88 


20,6 


64,717 


333,2Q 


2.»,9 


75,084 


448,63 


20,7 


65,031 


336,54 


24,0 


75.398 


452.39 


20.8 


65,345 


339,80 


24,1 


75.712 


456,17 


20,9 


65,659. 


343,07 


24,2 


76,027 


459,96 


21,0 


65,973 


346,36 


24,3 


76,341 


463,77 


21. 1 


66,288 


349.67 


24,4 


76,655 


467,60 


21,2 


66,602 


352,99 


24,5 


76,969 


471,44 


21,3 


66,916 


356,33 


24,6 


77,283 


475,29 


21,4 


67,230 


359.68 


24,7 


77,597 


479,16 


21,5 


67,544 


363,05 


24,8 


77,911 


483.05 


21,6 


67,858 


366,44 


24.9 


78,226 


486,96 
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1 



CIRCUMFERENCES AND AREAS OF CIRCLES. 



Biam. 


Circum. 


Area. 


Diam. 
25,0 


Circum. 


Area. 


21,7 


68,173 


369,84 


78,540 


490,87 


21,8 


68,487 


373,25 


25,1 


78,854 


494,81 


21,9 


68,801 


376,69 


25,2 


79, 168 


498,76 


22. 


6g,iT5 


380,13 


25.3 


79.482 


502,73 


22,1 


69,429 


383,60 


25,4 


79,796 


506,71 


22,2 


69.743 


387,08 


25,5 


80, 1 II 


510,71 


22,3 


70,058 


390,57 


25,6 


80,425 


514.72 


22,4 


70,372 


394,08 


25,7 


80,739 


518.75 


22,5 


70,686 


397,61 


25.8 


81,053 


522,79 


22,6 


71,000 


401.15 


25,9 


81,367 


526,85 


22,7 


71,314 


404,71 


26,0 


81,681 


530,93 


22,8 


71,628 


408,28 


26.1 


81,996 


535,02 


22,9 


71,942 


411,87 


26,2 


82,310 


539.13 


23,0 


72.257 


415,48 


26,3 


82,624 


543,25 


23,1 


72,571 


419,10 


26,4 


82,938 


547.39 


23,2 


72,885 


422,73 


26,5 


83,252 


551,55 


23,3 


73,199 


426,39 


26,6 


83.566 


555.72 


23.4 


73,513 


430.05 


26,7 


83,881 


559.90 


23,5 


73,827 


433.74 


26,8 


84,195 


564.10 


23,6 


74,142 


437,^14 


26,9 


84.509 


568,32 


23,7 


74,456 


441,15 


27,0 


84,823 


572,56 


23,8 


74,770 


444,88 


27,1 


85,137 


576,80 


23,9 


75.084 


448,63 


27,2 


85.451 


581,07 


24,0 


75,398 


452,39 


27,3 


85,765 


585.35 


24,1 


75,712 


456,17 


27,4 


86,080 


589,65 


24,2 


76,027 


459,96 


27,5 


86,394 


593.96 


24,3 


76.341 


463,77 


27,6 


86,708 


598,29 


24,4 


76,655 


467,60 


27,7 


87,022 


602,63 


24,5 


76,969 


471,44 


27,8 


87,336 


606,99 


24,6 


77.283 


475,29 


27,9 


87.650 


611,36 


24,7 


77,597 


479.16 


28,0 


87,965 


615,75 


24,8 


77,911 


483,05 


28,1 


88.279 


620.16 


24,9 


78,226 


486,96 


28,2 


88,593 


624,58 
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CIRCUMFERENCES AND AREAS OF CIRCLES. 



Dim. 


Circum. 


Area. 


Dial. 

31.6 


Circum. 


Area. 


28.3 


88,907 


629,02 


99.274 


784,27 


28,4 


89,221 


633,47 


31,7 


99,588 


789,24 


285 


89.535 


637.94 


31,8 


99.903 


794.23 


28,6 


89,850 


642,42 


31,9 


100,22 


799.23 


28.7 


90,164 


646,93 


32,0 


100,53 


804,25 


28,8 


90,478 


651,44 


32.1 


100,85 


809,28 


28,9 


90,792 


655,97 


32,2 


101,16 


814.33 


29,0 


91,106 


660,52 


32,3 


101,47 


819,40 


29,1 


91,420 


665,08 


32,4 


101,79 


824,48 


29,2 


91.735 


669.66 


32.5 


102,10 


829,58 


29.3 


92,049 


674,26 


32,6 


102,42 


834,69 


29.4 


92,363 


678,87 


32,7 


102,73 


839,82 


29.5 


92.677 


68349 


32,8 


103,04 


844,96 


29,6 


92.991 


688,13 


32,9 


103,36 


850,12 


29.7 


93,305 


692,79 


33,0 


103,67 


855,30 


29.8 


93.619 


697.47 


33,1 


103,99 


860,49 


29.9 


93.934 


702,15 


33,2 


104,30 


865,70 


30.0 


94,248 


706,86 


33,3 


104,62 


870,92 


30,1 


94.562 


711.58 


33,4 


104,93 


876,16 


30,2 


94.876 


716,32 


33.5 


105,24 


881,41 


30,3 


95.190 


721,07 


33,6 


105,56 


886,68 


30,4 


95.504 


725,83 


33,7 


105,87 


891,97 


30,5 


95,819 


730,62 


33.8 


106,19 


897,27 


30,6 


96,133 


735.42 


33.9 


106,50 


902,59 


30,7 


96,447 


740,23 


34,0 


106, ffi 


907,92 


30,8 


96,761 


745.06 


34,1 


107,13 


913.27 


30,9 


97,075 


749.91 


34,2 


107,44 


9^8,63 


31.0 


97,389 


754.77 


34,3 


107,76 


924,01 


31. 1 


97.704 


759,65 


34,4 


108,07 


929,41 


31,2 


98.018 


764,54 


34.5 


108,38 


934,82 


31,3 


98,332 


769,45 


34,6 


108,70 


940,25 


31,4 


98,646 


774,37 


34,7 


109,01 


945,69 


31,5 


98,960 


779,31 


34.8 


109,33 


951,15 
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CIRCUMFERENCES AND AREAS OF CIRCLES. 



Dial. 


Circum. 


Area. 


Dim. 

38,3 


Circum. 


Area. 


34,9 


109,64 


956,62 


120,32 


1152,09 


35.0 


109,96 


962,11 


38,4 


120,64 


1158,12 


35,1 


11Q.27 


967,62 


38,5 


120,95 


1164,16 


35,2 


110.58 


973,14 


38,6 


121,27 


1170,21 


35.3 


110,90 


978,68 


38,7 


121,58 


1176,28 


35,4 


111,21 


984.23 


38,8 


121.89 


"82,37 


35,5 


in, 53 


989,80 


38,9 


122,21 


1188,47 


35,6 


111,84 


995,38 


39.0 


122,52 


"94,59 


35,7 


112,15 


1000,98 


39 1 


122,84 


1200,72 


35,8 


"2,47 


1006,60 


39.2 


123,15 


1206,87 


35.9 


112,78 


1012,23 


39.3 


123,46 


1213,04 


36,0 


113,10 


1017,88 


39,4 


123,78 


1219,22 


36,1 


113,41 


1023,54 


395 


124,09 


1225,42 


36,2 


"3,73 


1029,22 


39.6 


124,41 


1231,63 


36,3 


114,04 


1034,91 


39,7 


124,72 


1237,86 


36,4 


"4,35 


1040,62 


39.8 


125 04 


1244,10 


36,5 


114,67 


1046,35 


39,9 


125,35 


1250,36 


36,6 


"4,98 


1052,09 


40,0 


125,66 


1256,64 


36.7. 


"5,30 


1057,84 


40,1 


125,98 


1262,93 


36,8 


115,61 


1063,62 


40,;? 


126,29 


1269.23 


36,9 


115,92 


1069.41 


40,3 


126.61 


1275,56 


37,0 


116,24 


1075,21 


40,4 


126,92 


1281,90 


37,1 


116,55 


1081,03 


40,5 


127,23 


1288,25 


37,2 


116.87 


1086,87 


40,6 


127,55 


1294,62 


37,3 


117,18 


1092,72 


40,7 


127,86 


1301,00 


37,4 


"7,50 


1098,58 


40,8 


128,18 


1307.41 


37,5 


117,81 


1104,47 


40,9 


128,49 


1313,82 


37,6 


118,12 


1110,36 


41,0 


128,81 


1320,25 


37,7 


118,44 


1116,28 


41,1 


129,12 


1326,70 


37,8 


"8,75 


1122,21 


41,2 


129,43 


1333,17 


37.9 


119,07 


1128,15 


41,3 


129.75 


1339.65 


38,0 


"9,38 


"34," 


41,4 


130.06 


1346.14 


38.1 


119,69 


1140,09 


41.5 


130.38 


1352,65 


38,2 


120,01 


1146,08 


41,6 


130.69 


1359.18 
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CIRCUMFERENCES AND AREAS OF CIRCLES. 



Diam. 


Circum. 


Area. 


Diaffl. 
45,1 


Circum. 


Area. 


41.7 


131,00 


1365,72 


141,69 


1597,51 


41,8 


131,32 


1372,28 


45,2 


142,00 


1604,60 


41.9 


131,63 


1378,85 


45,3 


142,31 


1611 71 


42,0 


131,95 


1385,44 


45.4 


142,63 


1618,83 


42,1 


132,26 


1392,05 


45,5 


142,94 


1625,97 


42,2 


132,58 


1398,67 


45,6 


143,26 


1633,13 


42,3 


132,89 


1405.31 


45,7 


143,57 


1640,30 


42,4 


133,20 


1411,96 


45,8 


143,88 


1647,48 


42.5 


133 52 


1418,63 


45,9 


144,20 


1654,68 


42,6 


133,83 


1425,31 


46,0 


144,51 


1661,90 


42,7 


134,15 


1432,01 


46,1 


144,83 


1669,14 


42,8 


134.46 


1438,72 


46,2 


145,14 


1676,39 


42,9 


134,77 


1445,45 


46,3 


145,46 


1683,65 


43,0 


135,09 


1452,20 


46,4 


145,77 


1690.93 


43,1 


135,40 


1458,96 


46,5 


146,08 


1698,23 


43.2 


135.72 


1465,74 


46,6 


146,40 


1705,54 


43,3 


136,03 


1472,54 


46,7 


146,71 


1712,87 


43,4 


136,35 


1479.34 


46,8 


14703 


1720,21 


43,5 


136,66 


1486,17 


46,9 


147,34 


1727,57 


43.6 


136,97 


1493,01 


47.0 


147,65 


1734,94 


43.7 


137,29 


1499.87 


47,1 


147,97 


1742.34 


43,8 


137.60 


1506,74 


47,2 


148,28 


1749*74 


43,9 


137,92 


1513,63 


47.3 


148,60 


1757.16 


44,0 


138,23 


1520,53 


47,4 


148,91 


1764,60 


44* I 


138,54 


1527,45 


47.5 


149,23 


1772.05 


44,2 


138,86 


1534,39 


47,6 


149,54 


1779,52 


44,3 


139.17 


1541,34 


47,7 


149.85 


1787,01 


44,4 


139,49 


1548,30 


47.8 


150,17 


1794,51 


44,5 


139,80 


1555,28 


47,9 


150.48 


1802,03 


44,6 


140,12 


1562,28 


48,0 


150,80 


1809,56 


44.-8 


140,43 


1569,30 


48,1 


151,11 


1817,11 


44.7 


140,74 


1576,33 


48,2 


151,42 


1824,67 


44,9 


141,06 


1583,37 


48.3 


151.74 


1832,25 


45,0 


141,37 


1590,43 


48,4 


152,05 


1839.84 
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CIRCUMFERENCES AND AREAS OF CIRCLES. 



Dial. 


Circum. 


Area. 


Dial. 


Circum. 


Area. 


48.5 


152,37 


1847,45 


68,0 


213,63 


3631,69 


48,6 


152.68 


1855,08 


69,0 


216,77 


3739,29 


48,7 


153,00 


1862,72 


70,0 


219,91 


3848,46 


48,8 


153,31 


1870,38 


71,0 


223,05 


3959,20 


48,9 


153,62 


1878,05 


72,0 


226,19 


4071,51 


49,0 


153.94 


1885,74 


73,0 


229,33 


4185.39 


49.1 


154.25 


1893 45 


74.0 


232.47 


4300,85 


49»2 


154.57 


1901,17 


75,0 


235,62 


4417,87 


49.3 


154,88 


1908,90 


76,0 


238,76 


4536,47 


49»4 


155,19 


1916,65 


77,0 


241,90 


4656,63 


49»5 


155,51 


1924,42 


78,0 


245,04 


4778,37 


49»6 


155,82 


1932,21 


79,0 


248,18 


4901,68 


49.7 


156,14 


1940,00 


80,0 


251,32 


5026,56 


49.8 


156,45 


1947,82 


81,0 


254.47 


5153.01 


49.9 


156,77 


1955,65 


82,0 


257,61 


5281,03 


50,0 


157,08 


1963,50 


83.0 


260,75 


5410,62 


51,0 


160,22 


2042,82 


84,0 


263,89 


4541,78 


52,0 


163,36 


2123,72 


85,0 


267,03 


5674,50 


53,0 


166,50 


2206,19 


86,0 


270,17 


5808,81 


54,0 


169,64 


2290,22 


87,0 


273,32 


5944,69 


55.0 


172,78 


2375,83 


88,0 


276,46 


6082,13 


56,0 


175,93 


2463,01 


89.0 


279,60 


6221,13 


57.0 


179,07 


2551,76 


90,0 


282,74 


6361,74 


58,0 


182,21 


2642,08 


91,0 


285,88 


6503,89 


59.0 


185,35 


2733,97 


92,0 


289,02 


6647,62 


60,0 


188,49 


2827,44 


93,0 


292,17 


6792,92 


61,0 


191,63 


2922,47 


94.0 


295,31 


6939,78 


62,0 


194,77 


3019.07 


95,0 


298,45 


7088,23 


63.0 


197,92 


3117,25 


96,0 


301,59 


7238,24 


64,0 


201,06 


3216,99 


97,0 


304.73 


7389,83 


65,0 


204,20 


3318,31 


98,0 


307,87 


7542,98 


66,0 


207,34 


3421,20 


99,0 


311,02 


7697.68 


67,0 


210,48 


3525,66 


100,0 


314,16 


7854,00 
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TABLE 



OF THE 



AREAS OF THE ZONES OF A CIRCLE. 



Versed 


Area of 


Versed 


Area of 


Versed 


Area of 


Sine. 


Segment. 


Sine. 


Segment. 


Sine. 


Segment. 


.001 


.00100 


.022 


.02199 


.043 


.04294 


.002 


.00200 


.023 


.02299 


.044 


.04394 


.003 


.00300 


.024 


.02399 


.045 


.04494 


.004 


.00400 


.020 


.02499 


.046 


.04593 


.005 


.00500 


.02598 


.047 


.04693 


• 006 


.00600 


.027 


.02698 


.048 


.04792 


.007 
.008 


.00700 


.028 


.02798 


.049 


.04892 


.00800 


.029 


.02898 


.050 


.04991 


.009 


.00900 


.030 


.02998 


.051 


.05091 


.010 


.01000 


.031 


.03098 


.052 


.05190 


.Oil 


.01100 


.032 


.03197 


.053 


.05290 


.012 


.01199 


.033 


.03297 


.054 


.05389 


.013 


.01299 


.034 


.03397 


.055 


.05489 


.014 


.01399 


.035 


.03497 


.056 


.05588 


015 


.01499 


.036 


.03596 


.057 
.058 


.05687 


.016 


.01599 


.037 


.03696 


.05787 


.017 


.01699 


.038 


.03796 


.059 
.000 


.05886 


.018 


.01799 


.039 


.03896 


.05985 


.019 


.01899 


.040 


.02995 


.061 


.06084 


. .020 


.01999 


.041 


.04095 


.062 


.06184 


. .021 


.02099 


.042 


.04195 


.063 


.06283 



65 



AREAS OF THE ZONES OF A CIRCLE. 



Versed 


Area of Vc 


irsed A 


rea of V< 


?rsed A 


rea of 


Sine. 


Segment. S 


ine. Se| 


jment. S 


ine. Se, 


gment. 


.064 


.06382 


097 
098 


09638 


.130 


.12852 


.065 
.066 


.06481 


09736 


131 


.12948 


.06580 


099 


09835 


.132 


.13045 


.067 
.068 


.06679 


100 


•09933 


133 


.13141 


.06779 


.101 


10030 


.134 


13237 


.069 


.06878 


.102 


.10128 


13s 


.13334 


.070 


.06977 


103 


. 10226 


.130 


13430 


.071 


.07076 


.104 


.10324 


.137 


13526 


.072 


.07175 


105 


10422 


.138 


.13622 


.073 


.07274 


.106 


10520 


139 


13718 


.074 


.07372 


.107 


.10617 


.140 


.13814 


.07s 


.07471 


.108 


.10715 


.141 


13910 


.076 


.07570 


.109 


.10813 


.142 


14006 


.077 
.078 


.07669 


.110 


.10910 


.143 


14102 


.07768 


III 


.11008 


.144 


14 198 


.079 


.07867 


.112 


H105 


.145 


14294 


.080 


.07965 


.113 


,11203 


.146 


14389 


.081 


.08064 


.114 . 


11300 


.147 


14485 


.082 


.08163 


.115 


"397 


.148 


.14581 


.083 


.08261 


.n6 


1 1495 


.149 


14676 


.084 


.08360 


.117 


1 1 592 


.150 


1477 1 


.085 


.08458 


.118 


1 1689 


.151 


14867 


.086 


.08557 


.119 


11786 


.152 


14962 


.087 
.088 


.08655 


120 


11883 


153 


15057 


.08754 


121 


1 1980 


•154 


15153 


.089 


.08852 


.122 


12077 


155 


.15248 


.090 


.08951 


.123 


12174 


156 


15343 


.091 


.09049 


.124 


.12271 


.157 
.158 


15438 


.092 


.09147 


.125 


12368 


.15533 


.093 


.09246 


.126 


.12465 


159 


15627 


.094 


•09344 


.127 . 
.128 


12562 


.100 


.15722 


.095 


.09442 


12658 


.161 


15817 


.096 


09540 


.129 


12755 


.162 


.15911 
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AREAS OF THE ZONES OF A CIRCLE. 



Versed A 


rea of 


Versed 


Area of 


Versed 


Area of 


Sine. Sej 


^ment. 


Sine. 


Segment. 


Sine. 


Segment. 


.163 


16006 


.196 


.19085 


.229 


. 22072 




164 


16101 


.197 
.198 


.19177 


.230 


.22161 




16s 
166 


16195 


. 19269 


.231 


. 22249 




16289 


.199 


. 19361 


.232 


.22335 




^^l 


. 16384 


.200 


.19453 


.233 


. 22426 




.168 


. 16478 


.201 


. 19544 


.234 


.22515 




.169 


.16572 


.202 


. 19636 


.235 


.22603 




.170 


.16666 


.203 


.19727 


.230 


.22691 




.171 


16760 


.204 


.19819 


.237 


.22780 




.172 


.16854 


.205 


.19910 


.238 


. 22868 




.173 


.16948 


.200 


.20001 


.2:9 


.22955 




174 


.17042 


.207 


.20092 


.240 


.23043 




.176 


.17135 


.208 


.20183 


.241 


.23131 




,17229 


.209 


.20274 


.242 


.23218 




.177 
.178 


.17323 


.210 


. 20365 


.243 


.23306 




17416 


.211 


.20455 


.244 


.23393 




.179 
.180 


.17510 


.212 


. 20546 


.245 


. 23480 




.17603 


.213 


.20637 


246 


.23568 




.181 


.17696 


.214 


.20727 


.247 


.23655 




.182 


.17789 


.215 


.20817 


.248 


.23741 




.183 


.17882 


.210 


.20908 


.249 


.23828 




.184 


.17975 


.217 


.20998 


.250 


.23915 ' 




.185 


.18068 


.218 


.21088 


.251 


.24001 




.186 


.18161 


.219 


.21178 


.252 


. 24088 




^5Z 


.18254 


.220 


.21268 


.253 


.24174 




.188 


.18347 


.221 


.21357 


.254 


.24260 




.189 


.18439 


.222 


.21447 


.255 


. 24346 




190 


.18532 


.223 


.21536 


.256 


. 24432 




191 


.18624 


.224 


.21626 


•^57 


.24518 




192 


.18717 


.225 


.21715 


.258 


.24604 




193 


. 18809 


.226 


.21805 


.259 


.24690 




194 


i8goi 


.227 
.228 


.21894 


.260 


.24775 


^195 


18993 


.21983 


.261 


.24860 
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AREAS OF THE ZONES OF A CIRCLE. 



Versed 


Area of V< 


irsed 


Area of V« 


;rsed A 


rea of 


Sine. 


Segment. S 


ine. 


Segment. S 


ine. Se 


gment. 


.262 


. 24946 


295 


.27685 


328 


.30265 


.263 


.25021 


.290 


.27766 


329 


.30341 


.264 


.25116 


297 


. 27846 


330 


30416 


.265 
.266 


.25201 


298 


.27927 


331 


.30491 


.25285 


299 


.28007 


332 


.30566 


•^^z 


.25370 


.300 


.28087 


333 


30641 


.268 


.25454 


301 


.28167 


334 


.30715 


.269 


.25539 


302 


. 28247 


335 
.336 


. 30789 


.270 


.25623 


303 


. 28326 


. 30864 


.271 


.25707 


304 


.28406 


337 


.30937 


.272 


.25791 


305 


.28485 


338 


.3^011 


.273 


.25875 


306 


.28564 


339 


31085 


.274 


.25959 


307 


.28643 


•340 


.31158 


.275 


. 26042 


308 


.28722 


341 


.31231 


.276 


.26126 


309 


.28801 


•342 


.31305 


.277 


26209 


310 


.28879 


343 


31377 


.278 


. 26292 


3" 


.2895S 


•344 


31450 


.279 


.26375 


312 


.29036 


345 


31523 


.280 


.26458 


313 


.29114 


340 


31595 


.281 


.26541 


.314 


.29192 


347 


.31667 


.282 


. 26624 


315 


.29270 


348 


31739 


.283 


26706 


.310 


. 29347 


349 


.31811 


.284 


26788 


317 


.29425 


350 


31882 


.285 


.26871 


.318 


. 29502 


351 


31953 


.286 


.26953 


319 


•29579 


352 


. 32024 


.287 


.27035 


.320 


. 29656 


353 


.32095 


.288 


.27117 


.321 


.29733 


.354 


.32166 


.289 


.27198 


.322 


.29809 


.355 
356 


.32237 


.290 


. 27280 ' 


323 


. 29886 


.32307 


.291 


•27361 


.324 


. 29962 


357 
.358 


32377 


.292 


.27442 


32s 
.320 


. 30038 


.32447 


.293 


.27523 


.30114 


359 


.32517 


.294 


. 27604 


327 


.30190 


360 


.32586 
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AREAS OF THE ZONES OF A CIRCLE. 



Versed 


Area of Vc 


jrsed 


Area of V< 


?rsed 


Area of 


Sine. 


Segment. S 


ine. 


Segment. ^ 


ine. 


Segment. 


.361 


.32655 


394 


.34817 


.427 
428 


.36698 


.362 


.32725 


395 


.34879 


.36750 


363 


. 32793 


390 


. 34940 


429 


. 36801 


364 


.32862 


397 


.35001 


430 


.36853 


•3^1 


.32931 


398 


.35061 


431 


.36904 


.366 


.32999 


399 


.35122 


432 


. 36954 


.367 
.368 


. 33067 


,400 


.35182 


433 


.37004 


.33135 


.401 


.35242 


434 


• 37054 


.369 


.33202 


402 


.35301 


435 


.37104 


.370 


.33270 


403 


.35361 


430 


.37153 


.371 


.33337 


404 


.35420 


437 


.37201 


.372 


. 33404 


405 


.35479 


438 


.37250 


.373 


. 33470 


406 


.35537 


439 


.37298 


-374 


.33537 


407 
408 


.35595 


440 


.37346 


375 


. 33603 


.35653 


441 


.37393 


.370 


.33669 


409 


.35711 


442 


.37440 


•377 
.378 


.33735 


410 


.35768 


443 


• 37486 


.33801 


411 


.35825 


444 


.37533 


-379 
.380 


.33866 


412 


.35882 


445 


.37578 


.33931 


413 


.35939 


446 


. 37624 


•3!^ 


.33996 


.414 


.35995 


447 


.37669 


.382 


34060 


•415 


.36051 


448 


.37713 


.383 


.34125 


.416 


.36107 


449 


•37758 


.384 


.34189 


.418 


.36162 


450 


.37801 


.385 
.380 


.34253 


.36217 


451 


.37845 


.34317 


.419 


. 36272 


452 


.37888 


•357 


. 34380 


.420 


. 36326 


.453 


. 37930 


.388 


.34443 


.421 


.36380 


.454 


.37972 


.389 


.34506 


.422 


. 36434 


455 


.38014 


•390 


.34569 


.423 


.36487 


.450 


.38055 


.391 


.34631 


.424 


.36541 


•457 


.38096 


.392 


. 34694 


.426 


.36593 


.458 


.38136 


.393 


•34756 


. 36646 


459 


.38176 
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AREAS OF THE ZONES OF A CIRCLE. 



Versed 


Area of V< 


srsed 


Area of Versed Area of 


Sine. 


Segment. S 


ine. 


Segment. Sine. Segment. 


.460 


.38216 


■474 


.38715 


.488 


.39095 


.461 


.38255 


•475 


.38746 


.489 


.39116 


.462 


. 38293 


.470 


.38777 


.490 


.39137 


.463 


.38331 


.477 
.478 


,38808 


.491 


.39156 


.464 


.38369 


.38837 


492 


.39174 


.465 


.38406 


.479 


.38866 


493 


.39120 


.466 


.38442 


.480 


.38895 


494 


.39208 


'^ 


.38478 


.481 


.38922 


495 


.39222 


.38514 


.482 


.38949 


496 


39236 


.469 


.38549 


.483 


.38975 


497 
498 


39248 


.470 


.38583 


.484 


.39001 


39258 


.471 


.38617 


485 


. 39026 


499 


39265 


.472 


.38650 


486 


. 39050 


500 


,39269 


.473 


.38683 


487 


.39073 







USE OF THE ABOVE TABLE. 

To Find the Area of a Circular Zone.— ^«/^ i. When 
the zone is less than a semicircle, divide the height by the 
longest chord, and seek the quotient in the column of versed 
sines. Take out the corresponding area, in the next column on 
the right hand, and multiply it by the square of the longest 
chord : the product will be the area of the zone. 

Example. — Required the area of a zone, whose longest chord 
is 50, and height 15. 

15 "*" 50 = .300: and .300, as per table, = .28087. 
Hence, .28087 X 50* = 702.19, the area of the zone. 

Rule 2. — When the zone is greater than a semicircle ^ take the 
height on each side of the diameter of the circle, and find, by 
Rule T, their respective areas : the areas of these two portions, 
added together, will be the area of the zone. 
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TABLE 



OF THE 

AREAS OF THE SEGMENTS OF A CIRCLE, 

The Diameter of which is Unity ^ and supposed to be divided 

into looo equal Parts, 



Height. 


Area. 


Height. 


Area. 


Height. 


Area. 


.001 


.000042 


.022 


.004322 


•643 


.011734 


.002 


.000119 


.023 


• .004619 


.044 


.012142 


.003 


.000219 


.024 


.004922 


•04s 
.046 


.012555 


.004 


.000337 


.025 


.005231 


.012971 


.005 
.000 


.000471 


.020 


.005546 


.047 
.048 


.013393 


.000619 


.027 


.005867 


.013818 


.007 
.008 


.000779 


.028 


.006194 


.049 


.014248 


.000952 


.029 


.006527 


.050 


.014681 


.009 


.001135 


.030 


.006866 


.051 


.015119 


.010 


.001329 


.031 


.007209 


.052 


.015561 


•oil 


.001533 


.032 


.007559 


.053 


.016008 


.012 


.001746 


.033 


.007913 


•054 


.016458 


.013 


.001969 


.034 


.008273 


•°ss 


.016912 


.014 


.002199 


.035 
.036 


.008638 


.056 


.017369 


.015 
.010 


.002438 


.009008 


.057 
.058 


.017831 


.002685 


.037 


.009383 


.018297 


.017 
.018 


.002940 


.038 


.009763 


.059 
.000 


.018766 


.003202 


039 


.010148 


.019239 


.0x9 


.003472 


.040 


.010538 


.061 


.019716 


.020 


.003749 


.041 


.010932 


.062 


.020197 


.021 


.004032 


.042 


.011331 


.063 


.020681 
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AREAS OF THE SEGMENTS OF A CIRCLE, 



Height. 


Area. H( 


eight. 

097 
098 


Area. H( 


eight. 


Area. 


.064 


.021168 


.039087 


.130 


.059999 


.065 


.021660 


.039681 


131 


.060673 


.060 


.022155 


099 


.040277 


.132 


.061349 


.067 


.022653 


100 


.040875 


133 


.062027 


.068 


.023155 


lOI 


.041477 


•134 


.062707 


.069 


.023660 


102 


.042081 


135 


.063389 


.070 


.024168 


.103 


.042687 


130 


064074 


.071 


.024680 


.104 


.043296 


.137 . 
.138 


064761 


.072 


.025196 


105 


.043908 


065449 


.073 


.025714 


.100 


.044523 


.139 


.066140 


.074 


.026236 


.107 
.108 


.045140 


.140 


.066833 


.07s 


.026761 


.045759 


.141 


067528 


.076 


.0^7290 


.109 


.046381 


142 


068225 


.077 


.027821 


.110 


.047006 


143 


068924 


.078 


.028356 


III 


.047633 


.144 


069626 


.079 
.080 


.028894 


,112 


.048262 


M5 


070329 


.029435 


113 


.048894 


146 


071034 


.081 


.029979 


.114 


.049529 


147 


07 I 741 


.082 


.030526 


"5 


.050165 


148 


072450 


.083 


.031077 


116 


.050805 


149 


073162 


.084 


.031630 


;ji 


.051446 


.150 


073875 


.085 


.032186 


.052090 


.151 . 


074590 


.086 


.032746 


119 


.052737 


.152 . 


075307 


.087 
.088 


.033308 


120 


•053385 


153 


076026 


.033873 


121 


.054037 


•154 


076747 


.089 


.034441 


122 


.054690 


.150 


.077470 


.090 


.035012 


123 


.055346 


078194 


.091 


.035586 


124 


.056004 


157 


078921 


.092 


.036162 


125 


.056664 


.158 . 


.079650 


.093 


.036742 


.126 


.057327 


159 


.080380 


.094 


.037324 


.128 


.057991 


,100 


.081112 


095 


.037909 


.058658 


.161 


081847 


.096 


038497 


.129 


.059328 


.162 


.082582 



92 



AREAS OF THE SEGMENTS OF A CIRCLE. 



Height. 


Area. 


Height. 


Area. 


Height. 


Area. 


.163 


.083320 


.196 


. 108636 


.229 


.135624 


.164 


.084060 


.197 
.198 


. 109431 


.230 


.130465 


.i6| 
.166 


.084801 


.110227 


.231 


.137307 


.085545 


.199 


.111025 


.232 


.138151 


'^^l 


.086290 


.200 


.111824 


.233 


.138996 


.168 


.087037 


.201 


.112625 


.234 


.139842 


.169 


.087785 


.202 


.113427 


•235 
.236 


. 140689 


.170 


.088536 


.203 


.114231 


.141538 


.171 


089288 


.204 


115036 


.237 
.238 


. 142388 


.172 


.090042 


.205 


.115842 


. 143239 


.173 


.090797 


.200 


.116651 


.239 


. 144091 


.174 


•091555 


.207 


.117460 


.240 


. I44Q45 


.175 


.092314 


.208 


.118271 


.241 


.145800 


.176 


.093074 


.209 


.119083 


.242 


.146655 


.177 
.178 


•093837 


.210 


.IJ9898 


.243 


.147513 


.094601 


.211 


.120713 


.244 


.148371 


.179 


.095367 


.212 


.121530 


.245 
.246 


. 149231 


.180 


.096135 


.213 


.122348 


.150091 


.181 


.096904 


.214 


.123167 


•247 


.150953 


.182 


.097675 


.215 
.210 


. 123988 


.248 


.151816 


.183 


.098447 


.124811 


.249 


.152681 


.184 


.099221 


.218 


.125634 


.250 


.153546 


•^5§ 


.099997 


.126459 


.251 


.154413 


.186 


. 100774 


.219 


.127286 


.252 


.155281 


.187 

.188 


.101533 


.220 


.128114 


.253 


I 56149 


. 102334 


.221 


.128943 


.254 


.157019 


.189 


.103116 


.222 


.129773 


.255 


.157891 


.190 


.103900 


.223 


.130605 


.256 


.158763 


.191 


. 104686 


.224 


.131438 


.257 
.258 


.159636 


.192 


. 105472 


.225 


.132273 


.160511 


.193 


.106261 


.220 


.133109 


.259 
.200 


.161386 


.194 


.107051 


.227 
.228 


.133946 


. 162263 


.195 


. 107843 


.134784 


.261 


.163141 
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1 



AREAS OF THE SEGMENTS OF A CIRCLE. 



Height. 


Area. 


Height. 


Area. 


Height. 


Area. 


.262 


. 164020 


.295 
.296 


• 193597 


.328 


.224154 


.263 


.164900 


.194509 


.329 


.225094 


.264 


.165781 


.297 
.298 


. 195423 


.330 


.226034 


.265 
.266 


. 166663 


. 196337 


.331 


.226974 


.167546 


.299 


.197252 


.332 


.227916 


.267 
.268 


. 168431 


.300 


.198168 


.333 


.228h58 


.169316 


.30X 


.199085 


.334 


.229801 


.269 


.170202 


.302 


.200003 


335 
.330 


.230745 


.270 


.171090 


.303 


.200922 


.231689 


.271 


.171978 


.304 


' .201841 


•337 
.338 


. 232634 


.272 


.172868 


•305 
.306 


.202762 


.233580 


.273 


.173758 


.203683 


.339 


.234526 


.274 


.174650 


.307 
.308 


. 204605 


.340 


.235473 


.27s 


.175542 


.205528 


.341 


.236421 


.276 


.176436 


.309 


.206452 


•342 


.237369 


.277 
.278 


.177330 


.310 


.207376 


.343 


.238319 


.178226 


.31X 


.208302 


•344 


.239268 


.279 
.280 


.179122 


.312 


.209228 


.345 
.340 


.240219 


. 180020 


.313 


.210155 


.241170 


.281 


.180918 


.314 


.211083 


•347 
.348 


.242122 


.282 


.181818 


.315 


.212011 


. 243074 


.283 


.182718 


.316 


.212941 


.349 


.244027 


.284 


.183619 


.317 
.318 


.213871 


.350 


. 244980 


.285 
.286 


.184522 


.214802 


351 


.245935 


.185425 


.319 


.215734 


.352 


. 246890 


.287 


.186329 


.320 


.216666 


•353 


.247845 


.288 


.187235 


.321 


.217600 


.354 


.248801 


.289 


.188141 


.322 


.218534 


.355 


.249758 


.290 


.189048 


.323 


.219469 


.356 


.250715 


.291 


.189956 


.324 


.220404 


•357 
.358 


.25ie)73 


.292 


. 190865 


.325 
.326 


.221341 


.252632 


.293 


.191774 


.222278 


•359 
.300 


.253591 


.294 


.192685 


.327 


.223216 


.254551 
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AREAS OF THE SEGMENTS OF A CIRCLE. 



Height. 


Area. H 


eight. 


Area. H 


eight. 


Area. 


.361 


.255511 


394 


•287499 


.427 
.428 


.319959 




.362 


.256472 


395 


.288476 


.320949 




363 


.257433 


396 


. 289454 


429 


.321938 




•364 


.258395 


.397 


.290432 


430 


.322928 




3^1 


.259358 


•398 


.291411 


.431 


.322919 




.368 


.260321 


•399 


.292390 


432 


.324909 




368 


.261285 


.400 


• 293370 


433 


.325900 




. 262249 


.401 


•294350 


434 


.326891 




369 


.263214 


.402 


.295330 


•435 
43S 


.327883 




370 


.264179 


.403 


.296311 


.328874 




371 


.265145 


.404 


.297292 


437 
.438 


.329866 




372 


.266111 


.40s 
.406 


.298274 


.330858 




373 


.267078 


.299256 


439 


.331851 




374 


. 268046 


407 


.300238 


.440 


.332843 




375 


.268014 


.408 


.301221 


441 


. 333836 




376 


. 269982 


409 


. 302204 


442 


. 334829 




377 


.270951 


410 


.303187 


443 


.335823 




.378 


.271921 


.411 


.304171 


.444 


.336816 




379 


.272891 


.412 


.305156 


445 


.337810 




.380 


.273861 


413 


306140 


446 


.338804 




.381 


.274832 


414 


.307125 


•447 


.339799 




382 


.275804 


415 


.308110 


448 


.340793 




383 


. 276776 


.410 


.309096 


449 


.341788 




.384 


.277748 


.417 


.310082 


450 


. 342783 




•351 


.278721 


.418 


.311068 


451 


.343778 




.386 


.279695 


419 


.312055 


452 


.344773 




357 


. 280669 


.420 


.313042 


453 


.345768 




388 


.281643 


,421 


.314029 


454 


.346764 




389 


.282618 


.422 


.315017 


455 


.347760 




390 


•283593 


-423 


.316005 


450 


.348756 




391 


.284569 


.424 


.316993 


457 


.349752 




392 


.285545 


42s 
426 


.317981 


458 


.350749 


•393 


.286521 


.318970 


459 


.351745 



95 



AREAS OF THE SEGMENTS OF A CIRCLE. 



Height. 


Area. H( 


eight. 


Area. H< 


eight. 


Area. 


.460 


.352742 


474 


.366711 


.488 


.380700 


.461 


.353739 


.470 


.367710 


.489 


.38i7t-.o 


.462 


.354736 


.368708 


490 


.382700 


.463 


.355733 


.477 


. 369707 


.491 


.383700 


.464 


. 356730 


.478 


. 370706 


492 


. 384699 


.465 


.357728 


.479 


.371705 


493 


.385699 


.466 


.358725 


.480 


.372704 


494 


.3866^9 


■.^l 


.359723 


.481 


. 373704 


495 
490 


.387699 


.360721 


.482 


.374703 


.388699 


.469 


.361719 


483 


.375702 


497 
.498 


.389699 


.470 


.362717 


.484 


.376702 


.390699 


.471 


.363715 


.485 


.377701 


499 


.391699 ' 


.472 


.364714 


486 


.378701 


.500 


. 392699 


.473 


.365712 


487 


.379701 







TABLE OF THE CURVATURE OF THE EARTH. 



Dist. in 
miles. 



i 



I 
2 

3 

4 

? 
6 

7 

8 

9 



Height. 



Ft. In. 

2 
8 
6 
o 
6 
6 



2 

6 

10 

16 



23 9 
32 5 
42 5 
53 8 



Dist. in 
miles. 



10 
II 
12 

13 

14 

15 
16 

17 

18 

19 
20 



Height. 



Ft. In. 



66 
80 

95 
112 

130 
149 
170 
192 

215 
240 
266 



4 
2 

4 
o 

o 

o 

o 

o 

o 

o 

o 



Dist. in 
miles. 



25 
30 

35 
40 

45 
50 
60 

70 
80 

90 
100 



Height. 



Ft. 
415 

599 
814 

1064 

1346 
1662 

2394 

3258 

4255 
5386 
6649 
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TABLE 



OF 



THE LENGTHS OF CIRCULAR ARCS WHOSE 

BASE IS UNITY. 



Height 


Length 


Height 


Length H< 


sight 


Length 


of Arc. 


of Arc. 


of Arc. 


of Arc. of 


Arc. 


of Arc. 


.101 


1.02698 


.122 


1.03923 


143 


1.05367 


.102 


1.02752 


.123 


1.03987 


144 


I. 05441 


.103 


1.02806 


.124 


I 04051 


146 


I. 05516 


.104 


1.02860 


:\U 


1.04116 


I. 05591 


.105 


I . 02914 


1.04181 


147 


1.05667 


.106 


1.02970 


.127 


I 04247 


148 


1.05743 


.107 
.108 


1.03026 


.128 


I. 04313 


149 


I. 05819 


1.03082 


.129 


1.04380 


ISO 


1.05896 


.109 


I. 03139 


.130 


1.04447 


151 


1.05973 


.110 


I. 03196 


.131 


I. 04515 


152 


I. 0605 I 


.III 


1.03254 


.132 


1.04584 


153 


I. 061 30 


.112 


I. 03312 


.133 


1.04652 


•154 


1.06209 


"3 


I. 03371 


.134 


1.04722 


.155 


1.06288 


.114 


1.03430 


.130 


1.04792 


.156 


1.06368 


.115 


1.03490 


1.04862 


.158 


1.06449 


.116 


I 03551 


.138 


1.04932 


1.06530 


"2 
.118 


I. 0361 I 


1.05003 


.159 


1.06611 


I .03672 


.139 


1.05075 


.160 


i.o66q3 


.119 


I .03734 


.140 


I. 05147 


.161 


1.06775 


.120 


1.03797 


.141 


1.05220 


.162 


1.06858 


.121 


1.03860 


.142 


1.05293 


.163 


I. 06941 
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1 



CIRCULAR ARCS. 



Height 


Length 


Height 


Length 


Height 


Length 


of Arc. 


of Arc. 


of Arc. 


of Arc. 


of Arc. 


of Arc. 


.164 


1.07025 


.197 
.198 


I. 10048 


.230 


I.I3557 




.165 
166 


I. 07109 


I . 10147 


.231 


1.13671 




I. 07194 


.199 


I 10247 


.232 


I. 13786 




.167 
.168 


1.07279 


.200 


I . 10348 


.233 


I . 13903 




1.07365 


.201 


I . 10447 


.234 


I . 14020 




.169 


1.07451 


.202 


I. 10548 


.235 
.236 


1.14136 




.170 


1.07537 


.203 


I . 10650 


I . 14247 




.171 


1.07624 


.204 


1. 10752 


.237 
.238 


I . 14363 




.172 


1.07711 


.205 
.200 


I 10855 


1.1448a 




173 


1.07799 


I . 10958 


.239 


I . 14597 




.174 


1.07888 


.207 
.208 


1.11062 


.240 


I 14714 




.170 


1.07977 


1.11165 


.241 


I 14831 




1.08066 


.209 


1.11269 


.242 


I . 14949 




.177 
.178 


I. 08156 


.210 


1.11374 


.243 


I. 15067 




1.08246 


.211 


I. I 1479 


.244 


1.15186 




.179 
.180 


1.08337 


.212 


1.H584 


.245 


I. I 5308 




1.08428 


.213 


I I 1692 


.246 


I. 15429 




.181 


I. 08519 


.214 


I. I 1796 


.247 
.248 


I .15549 




.182 


I. 0861 I 


.216 


1.11904 


1.15670 




.183 


1.08704 


1.12011 


.249 


1.15791 




.184 


1.08797 


.217 
.218 


1.12118 


.250 


1.1591^ 




.i8| 
.186 


1.08890 


I. 12225 


.251 


I . 16033 




1.08984 


.2T9 


I. 12334 


.252 


1.16157 




.188 


1.09079 


.220 


I 12445 


.253 


I . 16279 




I. 09174 


.221 


I. 12556 


.254 


I . 16402 




.189 


I 09269 


.222 


I. I 2663 


.255 


I. 16526 




.190 


1.09365 


.223 


I. 12774 


.256 


I. I 6649 




.191 


I. 09461 


.224 


I. 12885 


.257 
.258 


I . 16774 




.192 


I 09557 


.225 


I. 12997 


I . 16899 




193 


1.09654 


.226 


1.13108 


.2|9 
.200 


I. I 7024 




.194 


1.09752 


.227 
.228 


1.13219 


1.17150 




^95 


1.09850 


I 13331 


.261 


I 17275 


.196 


I 09949 


.229 


I. 13444 


.262 


1.17401 
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CIRCULAR ARCS. 



Height 


Length 


Height 


Length H 


eight 


Length 


of Arc. 


of Arc. 


of Arc. 


of Arc. of 


Arc. 


of Arc. 


.263 


I 17527 


.296 


I. 21926 


1 

329 


I . 26740 


.264 


I. 17655 


.297 
.298 


I . 22061 


330 


I 26892 


.265 


I. I 77^4 


I . 22203 


331 


I 27044 


.260 


1.17912 


.299 


1.22347 


332 


I. 27196 


.267 
.268 


I. I 8040 


.300 


I . 22495 


333 


1.27349 


1.18162 


.301 


1.22635 


334 


1.27502 


.269 


I 18294 


.302 


1.22776 


335 
338 


1.27656 


.270 


1.18428 


.303 


I 22918 


I. 27810 


,271 


I. 18557 


.304 


I . 23061 


337 
338 


I . 27864 


.272 


I. 18688 


305 
.306 


I . 23205 


1.28118 


.273 


1.18819 


I . 23349 


339 


1.28273 


.274 


I. 18969 


.307 
.308 


I . 23494 


340 


I 28428 


.275 
.270 


I . 19082 


1.23636 


341 


1.28583 


1.19214 


.309 


1.23780 


342 


1.28739 


.277 
.278 


I. 19345 


.310 


1.23925 


343 


I .28895 


1 19477 


.311 


1.24070 


344 


1.29052 


.279 
.280 


I . 19610 


.312 


I. 24216 


340 


I 29209 


I . 19743 


.313 


I . 24360 


I . 29366 


.281 


I . 19887 


.314 


I . 24506 


348 


1.29523 


.282 


1.20011 


.315 


I . 24654 


I. 29681 


.283 


I. 201 46 


.316 


I . 24801 


349 


I . 29839 


.284 


I 20282 


.318 


1.24946 


350 


I . 29997 


.285 
.286 


1 20419 


1.25095 


351 


I 30156 


1.20558 


•319 


1.25243 


•352 


I. 3031 5 


.287 
.288 


1.20696 


.320 


I. 25391 


353 


I . 30474 


1.20828 


.321 


1.25539 


•354 


1.30634 


.289 


I . 20967 


.322 


1.25686 


■355 
.350 


1 . 30794 


.290 


I. 21202 


323 


1.25836 


I . 30954 


.291 


I. 21239 


.324 


1.25987 


•357 
.358 


1.3,1115 


.292 


1.21381 


.325 

.326 


I. 26137 


I. 31276 


.293 


I. 21 520 


I . 26286 


.359 


I. 31437 


.294 


I. 21658 


.327 
.328 


I . 26437 


.360 


1.31599 


.295 


I 21794 


1.26588 


.361 


1.31761 
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CIRCULAR ARCS. 



Height L 


.ength H 


eight 


Length H< 


sight 


Length 


of Arc. o 


f Arc. of 


Arc. 


of Arc. of 


Arc. 


of Arc. 


.362 I 


.31923 


395 
390 


• 

1-37455 


,428 


1.43309 




.303 I 


32086 


1.37628 


429 


I. 4349 I 




^ii ' 


32249 


397 
398 


I . 37801 


430 


I 43673 




i '• 


32413 


1.37974 


431 


1.43856 




32577 


399 


I. 38148 


432 


1.44039 




$1 1 


32741 


400 


1.38322 


433 


1.44222 




32905 


401 


1.38496 . 


434 


1.44405 




369 1 


.33069 


402 


I. 38671 


435 
436 


1.44589 




370 I 


33234 


403 


I 38846 


1-44773 




371 I 


.33399 


404 


I. 39021 


437 
438 


1.44957 




372 I 


33564 


40s 


I. 391 96 


I. 45 142 




373 I 


33730 


406 


1.39372 


439 


1.45327 




374 1 


33896 . 


407 
408 


I • 39548 


.440 


I 45512 




■375 1 


. 34063 


I . 39724 


.441 


1-45697 




376 I 


 34229 


409 


I . 39900 


442 


1.45883 




377 I 
.378 I 


. 34396 


410 


1.40077 


443 


1.46069 




■34563 


411 


1.40254 


•444 


1.46255 




379 I. 


.34731 


412 


1.40432 


.445 


I. 46441 




380 I. 


. 34899 


413 


I . 40610 


.446 


I . 46628 




381 I. 


.35068 


414 


I 40788 


447 


I. 4681 5 




382 I 


35237 


415 


I 40966 


448 


1.47002 




.383 1 


.35406 


416 


I 41145 


449 


I. 471 89 




384 I 


■35575 


418 


I. 41324 


450 


I 47377 




•3|5 ^ 


35744 


I. 41 503 


451 


1.47565 




■^It ' 


35914 


419 


I. 41682 


.452 


I 47753 






.36084 


420 


1.41861 


453 


1.47942 




.36254 


421 


I . 42041 


454 


I. 48131 




389 I 


36425 


422 


1.42222 


455 


1.48320 




390 I 


.36596 


423 


I . 42402 


.456 


1.48509 




391 I 


. 36767 


424 


1.42583 


457 


I 48699 




392 I 


36939 


42s 
420 


I 42764 


458 


1.48889 




.393 I 


37111 


I . 42945 


459 


I 49079 


.394 I 


.37283 


427 


I. 43127 


.460 


1.49269 
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CIRCULAR ARCS. 



Height 


Length H 


eight 


Length H 


eight 


Length 


of Arc. 


of Arc. of 


Arc. 


of Arc. of Arc. 


of Arc. 


.461 


1.49460 


.475 


1. 52152 


.489 


I . 54893 




.462 


1.49651 


.476 


1.52346 


490 


1.55098 




.463 


1.49842 


.477 


I. 52541 


491 


1.55280 




.464 


I . 50033 


.478 


I . 52736 


492 


1.55486 




■.tU 


I . 50224 


.479 
.480 


I. 52931 


493 


1.55685 




I. 50416 


I. 53126 


494 


1.55854 




.467 


I . 50608 


.481 


1.53322 


495 


1.56083 




.468 


I . 50800 


.482 


1.53518 


496 


1.56282 




.469 


r . 50992 


.483 


I. 53714 


497 
498 


1.56481 




.470 


1.51185 


.484 


I. 53910 


I . 56680 




.471 


I. 51378 


^51 


I. 54106 


499 


1.56879 




.472 


1.51571 


.486 


I . 54302 


500 


I . 57079 




.473 


I. 51764 


$1 


I . 54499 




» 


^474 


I. 51958 


I . 54696 







To find the length of an arc of a circle by the table : 

Rule. — Divide the height by the base, and the quo- 
tient will be the height of an arc of which the base is 
unity. Multiply the tabular number opposite the corre- 
sponding quotient by the base of the arc, and the 
product equals the length of the curve required. 



loi 



TABLE 



EXHIBITING THE WEIGHT OF A LINEAL FOOT 
OF FLAT BAR IRON IN POUNDS, 



Breadth 
in inch. 



i 



i 



i 



Thick's 
in inch. 



Weight in 
pounds. 



0.2I0 

0.422 
0.634 
0.263 
0.528 
0.792 
1.056 

0.313 
0.633 

0.950 

I 265 

1.584 
0.367 

0.738 
1. 108 
I 477 
1.846 
2.217 
0.422 

0.835 
1.267 



Breadth 
in inch. 



li 



Thick's 
in inch. 



V 



li 



I 



V 

1 



i 
I 



Weight in 
pounds. 



1.690 
2. 112 

2.534 
2.956 

0.475 
0.940 

1.425 
1. 901 

2.375 
2.850 

3.326 

3 B02 

0.528 

1.056 

1.584 
2. 112 
2.640 
3.168 
3.696 
4.224 
4752 
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FLAT BAR IRON. 



Breadth Thick's 
in inch, in inch. 



If 



14 



If 



I 

I: 



I 



r 



Weight in 
pounds. 



0.580 
I 161 
1.742 

2.305 
2.904 

3 484 
4-065 

4.646 

5.227 

5.808 

0.633 

1.266 

1.900 

2.505 
3.168 
3.802 

4.435 
5.069 

5.703 
6.337 
6.970 
0.686 

I.. 372 
2.059 
2.746 

3.432 
4. 119 

4.805 

5.492 
6 178 
6.864 

7-551 
8.237 



Breadth 
in inch. 



li 



14 



Thick's 
in inch. 



Weight in 
pounds. 



0.739 

1-459 
2.218 

2.937 
3-^96 

4-435 
5.178 
5.914 
6.653 

7-393 
8.132 

8.871 

9.610 

0.792 

1.584 
2.376 
3.168 
3.960 
4.752 

5.544 
6.336 
7.129 
7.921 

8.713 

9-505 

10.297 

11.089 

0.845 
1.669 

2.534 

3.379 
4.224 

5.069 
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FLAT BAR IRON. 



Breadth 
in inch. 



2 



Thick's 
in inch. 



i 



2i 



2i 



Weight in 
pounds. 



5.914 
6.758 

7.604 

8.448 

9.294 

10.138 

10.983 

11.828 

12.673 

0.898 

1-795 
2.693 

3.561 
4.488 
5.386 
6.283 
7. 181 
8.079 

8-977 
9.874 

10.772 

11.670 

12.567 

13-465 

14.332 
0.950 
1.900 
2.851 
3.802 
4.752 
5-703 
6 653 

7-504 



Breadth 
in inch. 



2i 



2i 



Thick's 
in inch. 



I 
I 

Ik 

I 

I 

H 
2 



I 



t 
2 

21- 
2:- 



Weight in 
pounds. 



8.554 

9 505 

10 455 
11.406 

12.356 

13.307 

14 257 
15.108 

16.158 
1.003 
2.006 
3.009 
4.013 
5.016 
6.019 
7.022 
8.025 
9.028 

10.032 

11.035 
12.038 

13042 

14 045 
15.048 
16.051 

17 054 
18.057 
1.056 
2. 112 
3.168 
4.224 
5.280 
6 336 
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FLAT BAR IRON. 



Breadth 
in inch. 



2i 



2« 



Thick's 
in inch. 



2 
2| 

2j 
21 



Weight in 
pounds. 



7-392 

8 448 

9 504 
10.560 

II. 616 

12.672 

13-728 

14 784 
15.840 
16.896 

17.952 

19.008 

20.064 

1. 109 

2.218 

3.327 
4.436 

5.545 
6.654 

7.763 
8.872 

9.981 

11.090 

12.199 

13 . 308 

14.417 
15.526 
16.635 

17 744 

18.853 

19.962 
21.071 

22. 180 



Breadth 
in inch. 



2} 



24 



Thick's 
in inch. 



I 

I* 
li 



Weight in 
pounds. 



1. 162 

2 323 

3 485 
4.647 

5.808 
6.970 
8.132 
9.294 

10.455 
II. 617 

12.779 
13.940 

15 102 

16.264 

17.425 

18.587 

19-749 
20.910 

22.072 

23.234 

24 . 395 
1. 215 

2.429 

3.644 
4.858 
6.072 
7.287 

8 502 

9 716 
10.931 

12 145 

13 360 

14 574 
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FLAT BAR IRON. 



Breadth 
in inch. 



2* 



Thick's 
in inch. 



3i 



Weight in 
pounds. 



15-789 

17 003 

18 218 
19.432 
20.647 
21.861 
23 . 076 
24.290 

25 505 

26.719 

1.267 

2.535 
3.802 

5.069 

6.337 
7.604 

8.871 
10.138 
11.406 
12.673 

13.940 
15.208 

16.475 
17 742 
19.010 
20.277 
22.811 

25.346 

27.881 

1.373 
2.746 

4. 119 
5.492 



Breadth 
in inch. 



3i 



3i 



Thick's 
in inch. 



* 



i 



2 

2i 



Weight in 
pounds. 



6.865 

8.237 
9.610 

10.983 

12 356 

13.730 
15.102 

16.475 
17.848 
19.221 

20.594 
21.967 
24.712 

27.458 
30.204 
32.950 

1.479 
2.957 
4.436 

5.914 

7.393 

8.871 

10.350 

11.828 

13.307 

14.785 
16.264 

17.742 
19.221 
20.699 
22.178 
23.656 
26.613 



106 



FLAT BAR IRON. 



Breadth 
in inch. 



Zi 



Thick's 
in inch. 



3i 



Weight in 
pounds. 



29.570 
32.527 

35.485 
38.441 

1.584 
3.168 

4.752 
6.336 

7.921 

9-505 
11.089 
12.673 

14-257 
15.841 

17.425 
19.009 
20.594 
22.178 
23 . 762 
25.346 
28.514 
31 682 
34.851 
38.019 
41.187 

44.355 
1.690 

3.380 

6.759 
10.138 

13.518 

16.897 

20 277 



Breadth 
in inch. 



4i 



4i 



Thick's 
in inch. 



I 
I 
I 

I 
2 

2i 
2i 
2j 

3, 
3- 

3; 
31- 
4 
i 

i 
I 

li 
ti 



Weight in 
pounds. 



23.656 
27.036 

30.415 

33 . 795 

37.174 

40.554 

43.933 

47.313 
50.692 

1.795 

3.591 
7 181 

10.772 

14.334 

17.953 

21.544 

25 135 
28.725 

32.316 

35.907 
39-497 
43.088 

46.679 
50.269 
53.860 
57.420 
3.802 
7.604 
11.406 
15.208 
19.010 

22.812 
26.614 
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FLAT BAR IRON. 



Breadth 


Thick's 


Weight in 


Breadth 


Thick's 


Weight in 


in inch. 


in inch. 


pounds. 


in inch. 


in inch. 


pounds. 


4i 


2 


30.415 


* 

5 


H 


25.346 




2i 


34.217 




ij 


29 570 




2* 


38.019 




2 


33-755 




2i 


41 . 820 




2: 


38.019 




3. 


45.623 




2 

1 


42.243 




3i 


49 425 




2; 


46.468 




3* 


53 226 




3 


50.602 




3t 


57.028 




3i 


54.916 




4 


60 830 




3i 


59- 140 




4i 


64.632 




3} 


63 . 365 


4f 


4.003 




4, 


67.589 




i 


8.026 




4i 


71.813 




J 


12.038 




4* 


76.038 




I 


16.052 




4| 


80.262 




li 


20.066 


54 




4.436 




li 


24.079 




1 ' 


8.871 




ij 


28 092 




i : 
^4 


13.307 




2 


32.105 




I 


17.722 




2j 


> 


36.118 




li 


22.178 




2] 


• 


40.131 




li 


26.613 




2^ 


 


44 144 




if 


31.049 




3, 


48 157 




2 


35.484 




3i 


52.170 




2i 


39 920 




3* 


56.184 




2| 
2f 


44.355 




si 


60.197 




48 791 




4 


64.210 




3^ 


53-226 




4t 


68.223 




3i 


> 


57.662 




4i 


• 


72.235 




3; 


 


62.097 


5 




• 


4.224 




33 


 


66.533 




1 

1 


r 


8.449 




4^ 


70.938 




4 


 


12.673 




4: 


> 


75-404 




I 


16.867 




4] 


 


79 839 




li 


21.122 




4^ 


84.275 
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FLAT BAR IRON. 



Breadth 


Thick's 


Weight in Breadth Thick's 


Weight in 


in inch. 


in inch. 


pounds. 


in inch. 


in inch. 


pounds. 


Si 


5 


88.710 


Si 


2j 


51. 114 


5i 


i . 


4.647 




3 


55.761 




 


9.294 




3: 


60.408 




< 


13.940 




3 


65.055 




I 


18.587 




3i 


69 701 




1: 


t 


23.234 




4 


74 . 348 




1 


 


27.881 




4:' 


78 . 995 




l\ 




32.527 




4i 


83.642 




2 


37.174 




4i 


88.288 




2i 


41.821 




5 


9' .935 




2i 


/6.468 









LEAD PIPES. 







The Weight of each Length 


Bore 


Length 


in pounds. 




in 


m 
feet. 






inches. 












Light. 


Midd. 


Strong. 


1  


15 


15 


17 


22 


' 


(( 


17 


20 


24 


i. 


t< 


24 


28 


32 


I 


u 


36 


42 


50 


I:^ 


12 


36 


42 


52 


I 


<< 


48 


56 


64 


I 


(( 


76 


84 


96 


2 


(( 


84 


96 


112 
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WIRE. 



The Weight of loo lineal feet. 



B. W. 
Gauge. 


Iron. 


Steel. 


Brass. 


Copper. 




lbs. 


lbs. 


lbs. 


lbs. 


o 


30.58 


30.92 


33-43 


35.17 


I 


23.81 


24.07 


26.03 


27.38 


2 


21.34 


21.57 


23.32 


24.58 


3 


18.02 


18.22 


19.70 


20.72 


4 


15. II 


15.28 


16.52 


17.38 


I 


12.46 


12.59 


13.61 


14 32 


11.44 


11.57 


12.51 


13.16 


I 


8.57 


8.67 


9-37 


9.86 


7.29 


7.37 


7.97 


8.38 


9 


5.80 


5.86 


6.34 


6.67 


zo 


4.96 


5.02 


5 42 


5.71 


II 


4.13 


4.17 


4.51 


4.75 


12 


3.14 


3.18 


3.43 


3 61 


13 


2.34 


2.36 


2.55 


2.69 


14 


1.69 


1. 71 


1.85 


1.94 


11 


1.37 


1.39 


1.50 


1.57 


1.05 


1.06 


1. 14 


1. 21 


\l 


.80 


.81 


.87 


.92 


.61 


.61 


.67 


.70 


19 


.47 


.'47 


.51 


.54 


20 


.32 


.33 


.34 


.37 



no 



WEIGHT OF MALLEABLE FLAT IRON IN LBS. 

PER LINEAL FOOT. 



43 «<^ 

^a .^ CA 


Thickness in Fractions of 


an Inch. 


^^ ♦» '•* 














03 ~ •< 














VPU fJ 














fi'B^ 


^ 


* 


A 


i 


A 


f 


I 


.21 


.42 


•63 


.83 


1.04 


1.25 


I^ 


.26 


.52 


.78 


1.04 


1.30 


I 56 


I 


.31 


•63 


•94 


1.25 


1.56 


1.88 


l| 


.36 


.73 


1.09 


1.46 


I 82 


2.19 


2 


.42 


.83 


1.25 


1.67 


2.08 


2.50 


H 


•47 


•94 


1. 41 


1.88 


2.34 


2.81 


2\- 

• 


.52 


1.04 


1.56 


2 08 


2.60 


3-13 


2| 


•57 


1. 15 


1.72 


2.29 


2.86 


3-44 


3, 


.63 


125 


1.88 


2.50 


313 


3 75 


3i 


.68 


1-35 


2.03 


2.71 


3-39 


4.06 


3J 


.73 


1.46 


2.19 


2.92 


3 65 


4.38 


3f 


.78 


1.56 


2.34 


3 13 


3 9^ 


4.69 


4, 


.83 


1.67 


2 50 


3-33 


4.17 


5.00 


4i 


.89 


I 77 


2.66 


3 54 


4.43 


5 31 


H 


•94 


1.88 


2.81 


3-75 


4.69 


5.63 


4J 


•99 


1.98 


2.97 


396 


4-95 


5-94 


5 


1.04 


2.08 


313 


417 


5.21 


6.25 


Si 


t.og 


2.19 


3.28 


4^38 


5.47 


6.56 


5i 


1. 15 


2 29 


3.44 


4.58 


5-73 


6.88 


§* 


1.20 


2.40 


3.59 


4.79 


5.99 


7.19 


6 


1.25 


2.50 


3.75 


5-00 


6.25 

• 


7.50 



III 



WEIGHT OF MALLEABLE FLAT IRON IN LBS. 
PER LINEAL YOOT ^continued. 



43 V^ 

<-• <-• (0 


Thickness in Fractions of an Inch. 














ws^ 


A 


i 


A 


* 


ii 


z 


1.46 


1.67 


1.88 


2.08 


2.29 


li 


1.82 


2.08 


2.34 


2.60 


2.86 


I- 


2.19 


2.50 


2.81 


313 


3-44 


If 


2.55 


2.92 


3.28 


3-65 


4 01 


2 


2.92 


3.33 


3.75 


4.17 


4.58 


2| 


328 


3 75 


4.22 


4.69 


5.16 


2i- 

1 


3 65 


4.17 


4.69 


5 21 


5-73 


21 


4.01 


4.58 


5.16 


5.73 


6.30 


3, 


4 38 


500 


5.63 


6.25 


6.88 


3i 


4.74 


542 


6.09 


6.77 


7-45 


3J 


5.10 


583 


6.56 


7 29 


8 02 


3* 


5 47 


6.25 


703 


7 81 


8.59 


4 


5.83 


6.67 


7 50 


8.33 


9.17 


4i 


6.20 


7.08 


7 97 


8.85 


9-74 


4| 


6.56 


7.50 


8.44 


9.38 


10.31 


4f 


6 93 


7.92 


8.91 


9.90 


10.89 


5, 


. 7.29 


8.33 


938 


10.42 


11.46 


5i 


7.66 


8.75 


9.84 


10.94 


12.03 


5i 


8.02 


9 17 


10.31 


11.46 


12.60 


1* 


8.39 


958 


10.78 


11.98 


1318 


8.75 


10.00 


11.25 


12.50 


13-75 
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WEIGHT OF MALLEABLE FLAT IRON IN LBS. 
PER LINEAL FOOT^conciuded, 



WW CO 


Thickness in Fractions of an Inch. 


Brej 
of P 
(incl 


i 


H 


4 


tt 


I inch. 


I 

If 

2 

2i 

2^ 
2% 

% 

3i 
33t 

5 

5- 


2.50 

3.13 
3.75 
4.38 
5.00 

5.63 
6.25 

6.88 

7.50 
8.13 

8.75 
9.38 
10.00 
10.63 
11.25 
11.88 
12.50 

13.13 
13.75 
14-38 
15.00 


2.71 

3.39 
4.06 

4.74 
5.42 

6 09 

6.77 
7.45 
8.13 
8.80 
9.48 
10.16 
10.83 

11.51 
12.19 

12.86 

13.54 
14.22 

14 90 

15.57 
16.25 


2.92 

3.65 
4.38 
5.10 

5.83 
6.56 

7.29 

8.02 

8.75 
9.48 
10.21 
10.94 
11.67 
12.40 

13.13 
1385 
14.58 

15.31 
16.04 

16.77 
17.50 


3.13 

3.91 
4.69 

5.47 
6.25 

703 

7.81 

8.59 
938 
10.16 
10.94 
11.72 
12.50 
13-28 
14.06 

14.84 
15.63 
16.41 

17.19 

17-97 

18.75 


3.33 
4.16* 

5-00 

583 
6.67 

7.50 

8.33 
9.17 

10.00 

10.83 

11.67 

12.50 

13.33 
14.17 

15.00 

1583 
16.67 

17.50 

18.33 
19.17 
20.00 
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BIRMINGHAM GAUGE FOR WIRE, SHEET 

IRON AND STEEL. 







Weight per 


Square Foot. 




Thick- 


Thick- 












ness 


Sheet 

and 

Boiler 








Thick- 


by the 
Gauge . 


ness. 


Sheet 

Cast 

Steel. 


Sheet 
Copper 


Sheet 
Lead. 


ness. 






Iron. 










No. 


inch. 


lbs. 


lbs. 


lbs. 


lbs. 


inch. 


oooo 


.454 


18 . 267 


18.259 


20.566 


26.75 


7-16 


ooo 


.425 


17 053 


17.280 


19 252 


25.06 


27-64 


oo 


.380 


15 247 


15.451 


17.214 


22.42 


3-8 





.340 


13.7 


14. 


15-6 


20.06 


11-32 


I 


.300 


12 I 


12.4 


13-8 


17 72 


5-16 


2 


.284 


II. 4 


II 7 


13. 


16.75 


9-32 


3 


.259 


10 4 


10 6 


II. 9 


15.26 


1-4 


4 


.238 


9.6 


9.8 


11. 


14.02 


7-32 


5 


.220 


8 85 


9.02 


10. 1 


12.98 


7-32 


6 


.203 


8.17 


8.33 


932 


11. 98 


7-32 


7 


.180 


7.24 


7.38 


8.25 


10.63 


3-16 


8 


.165 


6.65 


6.78 


7.59 


9-73 


3-16 


9 


.148 


5.96 


6.08 


6.8 


8.72 


5-32 


lO 


.134 


5 40 


5 51 


6.16 


7.90 


5-32 


ZI 


.120 


4.83 


4 93 


5 51 


7.08 


1-8 


12 


.109 


4 40 


4.50 


5 02 


6.42 


1-8 


13 


.095 


3-83 


3 91 


4.37 


560 


3-32 


14 


.083 


3-34 


3.41 


3.81 


4.90 


3-32 


15 


.072 


2.90 


2.96 


3.31 


4.25 


1-16 


z6 


.065 


2.62 


2.67 


3.00 


3-83 


1-16 
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BIRMINGHAM GAUGE FOR WIRE, SHEET 

IRON AND STEEL. 







Weight per ! 


Square Foot. 




Thick- 


Thick- 












ness 


Sheet 

and 

Boiler 

Iron. 








Thick- 


by the 
Gange . 


ness. 


Sheet 

Cast 

Steel. 


Sheet 
Copper 


Sheet 
Lead. 


ness. 


No. 


inch. 


lbs. 


lbs. 


lbs. 


lbs. 


inch. 


\l 


.058 


2.34 


2.39 


2.67 


342 


1-16 


.049 


1.97 


2 01 


2.25 


2.90 


1-16 


19 


.042 


1.69 


I 72 


1.93 


2.48 


3-64 


20 


.035 


1. 41 


1.42 


1. 61 


2.04 


3-64 


21 


.032 


1.29 


I 31 


1-47 


1.89 


3-64 


22 


.028 


1-13 


115 


1.29 


1.65 


1-32 


23 


.025 


1. 00 


I. 


02 


I. II 


1.47 


1-32 


24 


.022 


.885 




903 


1. 01 


1.30 


1-32 


U 


.020 


.805 




820 


.918 


1. 18 


1-32 


.018 


.724 




738 


.826 


1.06 


1-64 


27 


.016 


.644 




657 


.735 


.945 


1-64 


28 


.014 


.563 




574 


.642 


.826 




29 


.013 


.523 




533 


.597 


.767 




30 


.012 


.483 




493 


.551 


.708 




31 


.010 


.402 




410 


.480 


.600 




32 


.009 


.362 




■370 


.420 


.532 




33 


.008 


.322 




.328 


.370 


.472 




34 


.007 


.282 




.288 


.323 


.413 




35 


.005 


.230 




.235 


.262 


.309 




36 


.004 


.170 




•173 


.194 


.236 
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WHITWORTH'S WIRE GAUGE IN DECIMALS 

OF AN INCH. 



Mark. 


Size. 


Mark. 


Size. 


Mark. 


Size. 


z 


.001 


li 


.024 


zzo 


.IIO' 


2 


.002 


.026 


Z20 


.120 


3 


.003 


28 


.028 


135 


.135 


4 


.004 


30 


.030 


zso 


.150 


5 


.005 


32 


.032 


165 


.165 





.006 


li 


•034 


z8o 


.180 


I 


.007 


.036 


200 


.200 


.008 


38 


.038 


220 


.220 


9 


.009 


40 


.040 


2A0 
200 


.240 


10 


.010 


45 


.045 


.260 


IZ 


.011 


50 


.050 


280 


.280 


Z2 


.012 


55 


.055 


300 


.300 


13 


.013 


60 


.060 


325 


.325 


14 


.014 


65 


.065 


350 


.350 


15 


.015 


70 


.070 


375 


.375 


10 


.016 


11 


.075 


400 


• .400 


17 


.017 


.080 


425 


.425 


18 


.018 


85 


.085 


450 


.450 


19 


.019 


90 


.090 


475 


.475 


20 


.020 


95 


.095 


500 


.■500 


22 


.022 


zoo 


.100 
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NEW LEGAL STANDARD WIRE GAUGE. 

Issued by the Standards Department of the Board of 
Trade ; came into force March ist, 1884. 



V 


ti**-! 


V 


tj'^ 


u 


♦JM-I 


> ul . 


? • 


> iZ • 


c . 


> J . 


Co. 


•S 00 


4> fH 


•S oO 


^ co-g 


'5 «o 


iJ w-g 


Q..Q . 


«« t: ?5 


Q4.Q . 


«« "t: ^ 


0*J3 . 


rt t: fi 


hS^ 


^ *H C 


•gs^ 


.>S5 


•ge^ 


.>S£ 







Q 








No. 




No. 




No. 




7/0 


.500 


13 


.092 


32 


.0108 


6/0 


.464 


14 


.080 


33 


. .0100 


5/0 


.432 


Ji 


.072 


34 


.0092 


4/0 


.400 


.064 


35 


.0084 


3/0 


.372 


\l 


.056 


36 


.0076 


2/0 


.348 


.048 


12 


.0068 





.324 


19 


.040 


.0060 


I 


.300 


20 


.036 


39 


.0052 


2 


.276 


21 


.032 


40 


.0048 


3 


.252 


22 


.028 


41 


.0044 


4 


.232 


23 


.024 


42 


.0040 


1 


.212 


24 


.022 


43 


.0036 


.192 


25 


.020 


44 


.0032 


I 


.176 


26 


.018 


45 


.0028 


.160 


li 


.0164 


46 


.0024 


9 


.144 


.0148 


42 
48 


.0020 


10 


.128 


29 


.0136 


.0016 


XI 


.116 


30 


.0124 


49 


.0012 


12 


.104 


31 


.0116 


SO 


.0010 
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WEIGHT OF METALS. 



Weight in lbs. of a Square Foot of Different Metals, 
in Thicknesses varying by y^ of an inch. 



Thickness 
in inches. 


Wrought 
Iron. 


Cast 
Iron. 


• 

13 

4> 

«.* 

2.5 


• 
V 

a 
o« 


U 
29 


• 

u 

c 

N 
2.3 


• 

m 
m 

a 

u 

2.6 


Gun 
Metal. 


• 

G 


• 


-^ 


2.3 


2.3 


2.7 


2.4 


3-7 


A 


5.0 


4.7 


5 I 


5.8 


4.7 


5-3 


5.5 


4.8 


7.4 


7.5 


7 


7.6 


8.7 


7.0 


8.2 


8.2 


7-2 


II. 2 


i 


10. 


9-4 


10.2 


II 6 


9.4 


II. 


10.9 


9.6 


14.9 


f 


12.5 


II. 7 


12.8 


14-5 


II. 7 


13.7 


13-7 


12.0 


18.6 


150 


14.1 


15.3 


17.2 


14.0 


16.4 


16.4 


14.4 


22.3 


"i^ 


17.5 


16.4 


17.9 


20 


16 4 


19.2 


19. 1 


16.8 


26 


* 


20.0 


18.7 


20 4 


22.9 


18 7 


21.9 


21.9 


19-3 


29.7 


T» 


22.5 


21. 1 


25.0 


25-7 


21. 1 


24.6 


24 6 


21.7 


33.4 


1 


25.0 


235 


255 


28.6 


23.4 


27.4 


27.3 


24.1 


37.1 


V 


27.5 


25.8 


28.1 


31 4 


257 


30.1 


30 


26.5 


40.9 


30.0 


28.1 


30.6 


34-3 


28.1 


32.9 


32.8 


28.9 


44.6 


? 


32.5 


30 5 


33.2 


37.2 


30.4 


35.6 


35.0 


31.3 


48 3 


35.0 


32.8 


35.7 


40.0 


32.8 


38.3 


38.2 


33.7 


52 


a 


37-5 


35.2 


38.3 


42.9 


35.1 


41.2 


41.0 


36.1 


55.7 


I 


40 


37.5 


40.8 


45.8 


37.5 


43.9 


43.7 


38.5 


59-4 



Note. — The weight per square foot to any gauge can 
easily be obtained from the above table by multiplying 
the weight of a square foot of the metal one inch thick 
by the thickness of the gauge in inches or parts of an 
inch. 
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RELATIVE WEIGHTS OF METALS. 

The weight of Bar Iron being i . 

Cast Iron = .95 

Steel = I. 2 

Copper. = 1 . 16 

Brass = 1.09 

Lead = 1.48 

The weight of Cast Iron being • i . 

Bar Iron = 1.07 

Steel = 1.08 

Brass = i . 16 

Copper = 1. 21 

Lead = i . 56 

The weight of Yellow Pine being i . 

Cast Iron =16. 

Steel =17.2 

Copper =19 3 

Brass =18.4 

Lead =24. 

The weight of Brass being = i . 

Bar Iron = .92 

Cast Iron = .86 

Steel.... = .93 

Copper = 1.05 

Lead = 1.35 
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STRENGTH IN TONS OF SOLID CAST-IRON 

COLUMNS. 

(SPRAGUE.) 

With the ends flat and fixed, calculated at about one- 
tenth of the breaking weight, according to Hodgkinson's 

Formula, 

D8.6 

W=-44.i6liJ 

Where D =■ Diameter of Column in Inches. 
L=. Length of ** Feet. 

W =- Breaking Weight in Tons. 



(( 



The strength of a hollow column nearly equals the 
difference between that of two solid columns the diam- 
eters of which are equal to the external and internal 
diameters of the hollow one. 

Strength of short column in which L is less than 30 D. 

Let W -■ breaking weight of column as found from 

formula above. C «=* crushing force per square inch of 

section of the metal X sectional area of column. 

W.C. 
Then corrected breaking weight = ^  ' ,q 

The Crushing Strength of Cast Iron per square inch 
of section is 40 tons. 
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STRENGTH IN TONS OF SOLID CAST-IRON 
COLU MNS — continued. 





Length of the Column in Feet. 


Diameter 












in 












inches. 














8 


10 


12 


14 


16 




Tons. 


Tons. 


Tons. 


Tons. 


Tons. 


2^ 
2% 


3.16 


2.16 


1.58 


1.22 


.97 


4 45 


3.05 


2.23 


1.72 


1-37 


3 


6.og 


4.17 


3 06 


2.35 


1.87 


Zh 


10.60 


7.26 


5.32 


4.10 


3.26 


4. 


17.15 


11.73 


8.61 


5.62 


5 28 


4J . 


23 2 


17.93 


1315 


10.12 


8.07 


5, 


34.7 


26 2 


19.22 


14.79 


11.79 


§* 


41.5 


33-3 


27.09 


20.84 


16.61 


6 


53.0 


43.0 


37.05 


28.51 


22.72 


6i 


66.5 


54.8 


45.1 


38.03 


30.31 


7 


81.0 


67.1 


56.2 


49 66 


39-57 


2* 


97.3 


8.1.6 


68.8 


58 6 


50.73 


8 


115.8 


97 7 


83.0 


71. 1 


64 


^ 


135-7 


II5-4 


98.7 


85.0 


74 3 


9 


158.7 


136 3 


117. 5 


101.9 


88.8 


9i 


180.7 


156.0 


135 


117. 5 


102.8 


10 


205.7 


178.7 


155.7 


136. 1 
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AVERAGE NUMBER OF CUBIC FEET PER TON 
OF VARIOUS SUBSTANCES FOR ESTIMAT- 
ING WORK OR STOWAGE. 

Iron 4.7 

Lead 3.2 

Brick 22 

Clay 22 

Sand 24 

Earth, loose 28 

Granite 16 

Oak 39.5 

Ash 45 

Cedar 72 

Mahogany, sp 45 

Deal 50 

Pine, red 55 

*' yellow 77 

Water, fresh 36 

salt 35 

Coke 90 

Coal (stowed) 4^ 

Wood (equivalent) requires 28S 
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SPECIFIC GRAVITIES AND WEIGHTS. 



Metals. 



Aluminium 

Antimony, cast 

Arsenic • 

Bismuth, cast 

Brass, cast j 

*' wire 

Bronze , 

Cobalt, cast 

Copper, cast ; 

'* coin 

'* wire and sheet 

Gold, coin , 

** trinket 

** pure, cast 

*' ** hammered 

Gun Metal , 

Iridium , 

Iron, wrought \ 

** " average 




2.6 

6.712 

5 763 
9.822 
7.8 
8.4 

8 544 

8.218 

7.812 

8.788 

8.915 

8.878 

17.647 

15.609 

19.258 

19.316 

8.784 

23. 

7. 
7.8 

7.698 



Weight 

of a 

cubic foot 

in lbs. 

avoir. 



162 
419 
360 
614 

487 

524 
534 
513 

488 

549 

557 

555 
1,102 

981 
1,203 
1,210 

549 
i»437 

474 
486 

480 
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SPECIFIC GRAVITIES AND WEIGHTS. 
Metals — continued. 



Iron, meteoric , 

Lead, cast , 

*• milled , 

Mercury, common, at 32" 

** pure 

solid 

Nickel , 

Palladium 

Pewter , 

Platinum \ 

Rhodium , 

Silver coin , 

** pure, cast 

Steel , 

Tin, cast , 

Type Metal 

Zinc j 



. Weight 
uravity. .^^ ^^^^ 



avoir. 



7.965 


497 


11-352 


709 


II 4 


712 


13.568 


848 


14 


875 


156 


977 


8.279 


517 


II. 8 


737 


7.471 


466 


21 


1,311 


22 


1,373 


II 


687 


10 534 


658 


10.744 


671 


7 


8 


487 


7- 


9 


493 


7. 


3 


456 


7 


5 


468 


10 


4 


653 


6 


.8 


424 


7 


.19 


449 
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SPECIFIC GRAVITIES AND WEIGHTS. 
Stones, Earths, &c. 



Amber , 

Asbestos , 

f Asphalte, gritted , 

Basalt , 

Bathstone , 

Bermuda stone, hard , 

" soft 

Beryl, oriental , 

Bitumen 

Brick, common stock , 

*' red facing , 

'* fire 

Brickwork in mortar , 

** in cement , 

Caen stone , 

Cement, Portland , 

** Roman. . . , , 

Chalk, solid ] 

** in lumps , 

Clay, potters* , 

** with gravel , 

** ordinary , 

Coal, anthracite , 

** bituminous ] 

Coke , 





Weight 


Specific 


of a 
cubic foot 


gravity. 


in lbs. 




avoir. 


1.078 


67 


2.996 


187 


2 5 


156 


2.864 


180 


1.97 


123 


2.62 


164 


1.47 


92 


3-549 


221 


I 


62 


1.8 


"5 


2 


130 


2.4 


150 


1.6 


100 


1.8 


no 


2 


125 


1.2 


87 


•9 


60 


I 8 


112 


2.8 


175 


— 


87 


1.9 


1 20 


2 


130 


1.9 


120 


1.602 


100 


1.24 


77 


1.44 


90 


.7 


47 
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SPECIFIC GRAVITIES AND WEIGHTS. 
Stones, Earths, &c. — continued. 



Concrete, Portland 

lime 

Coral 

Crystal, rock 

Diamond 

Earth, vegetable 

** loamy 

** semi-fluid 

Emerald, Peru , 

Emery 

Feldspar 

Flint 

Freestone, hewn , 

Garnet, common , 

** precious 

Glass, white flint , 

" plate 

*' crown , 

Granite, Aberdeen , 

'* Cornish , 

** Egyptian , 

'* Guernsey 

Gravel, Thames , 

'* coarse, with sand 

Gypsum , 

Hornblende 

Jargon, Ceylon 



Specific 
gravity. 



I 

I 

2 
2 

3 

I 

I 

I 
2 

4 
2 

2 

2 

3 
4 
3 

2 
2 

2 
2 
2 

3 



•9 

.8 

.68 

.653 
.536 

•4 
.6 

•7 

.775 

.6 

•594 
.2 

.576 

.23 

.94 

.53 
.625 

.662 
.654 



2 

3 
4 



.28 
.416 



Weight 

of a 

cubic foot 

in lbs. 

avoir. 



120 
118 
167 

165 
221 
90 
100 
no 

173 

250 
162 
162 
140 
223 
264 

188 
184 

158 

164 

166 

165 

185 

112 
120 
140 

187 
276 
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SPECIFIC GRAVITIES AND WEIGHTS. 
Stones, Earths, &c. — continued. 



Kentish rag 

Lime, ordinary quick (stone) 

*' chalk, ground 

Limestone, lias .. , 

'* magnesian 

*' Plymouth 

" compact (mountain) 

** Bermuda, soft 

hard 

Loadstone 

Marble (average) 

Marl 

Masonry, rubble 

flint 

ashlar, Portland 

Purbeck 

granite 

Mica 

Millstone 

Mortar, old 

*' new 

Mud 

Night soil 

Opal 

Pearl, oriental 

Peat, hard 

Pitch 






n 



Specific 
gravity. 



2.66 

.85 

.83 

2 5 

2.3 
2.67 

2.7 
1.47 

2.62 

4.93 
2.7 
1.9 
2 

3 
2 

3 
5 



2. 

2, 

2 

2 

2 



2.5 
1.4 

1-7 
1.63 

2. 114 
2.684 

13 
I.I 



Weight 

of a 

cubic foot 

in lbs. 

avoir. 



166 

53 
52 
156 
144 
167 
170 
92 
164 
308 
170 
120 
140 
148 
140 

150 
160 

155 
90 

110 
102 
70 
132 
167 

83 
72 
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SPECIFIC GRAVITIES AND WEIGHTS. 
Stones, Earths, &c. — continued. 



Plaster of Paris, cast 

Porcelain, Chinese 

** Limoges 

Porphyry, green 

red 

Portland stone 

Pumice stone , 

Purbeck stone 

Puzzolana 

Quartz 

Rotten stone 

Ruby, oriental 

Sand, river 

'* Thames 

** pit, clean, coarse.. 
*' fine..., 

Sandstone, Craigleith 

Sapphire, oriental 

Shale 

Shingle 

Slate, Welsh 

** rag 

*' Anglesey 

* * Westmoreland 

Slates, Cornish grey-blue 
Spar 

" heavy 





Weight 


Specific 


of a 
cubic foot 


gravity. 


in lbs. 




avoir. 


1.2 


80 


2.385 


147 


2.341 


146 


2.9 


180 


2.8 


175 


2 


145 


.91 


57 


2.6 


162 


2.7 


170 


2.64 


166 


2 


124 


4-283 


267 


1.9 


118 


1.6 


103 


1.6 


100 


1-5 


95 


2.3 


145 


3.994 


243 


2.6 


162 


— 


95 


2.9 


181 


2.7 


172 


2.8 


180 


2.8 


174 


2.5 


160 


2.594 


162 


4.43 


276 
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SPECIFIC GRAVITIES AND WEIGHTS. 

Stones, Earths, &c. — concluded. 



Sulphur, melted . . 
** native.. 

Syenite 

Thames ballast. . . 
Tiles, average .... 

Topaz 

Trap 

Whinstone, Scotch 

White lead 

Yorkshire paving. 




Weight 

of a 

cubic foot 

in lbs. 

avoir. 



124 
127 
164 
112 

115 

237 
172 

172 

197 

156 



LIGHTNING CONDUCTORS. 

(British Government.) 

Weight per foot run. 

lbs. 

Copper rod, ^-inch diameter 757 

** bar, a" X J" 723 

" tube, f " ext. diameter by J" thick 757 

Iron rod, i-inch diameter 2.645 

" bar,2"xr 2.526 

The conductor should be connected to other metal 
work in the building. 

At the base the conductor should have about 6 super, 
feet in contact with permanently wet soil. 

129 



SPECIFIC VOLUME AND WEIGHT OF DRY AIR 

At different Temperatures, under a constant Atmos- 
pheric Pressure of 29.92 inches in the Barometer, 
the Volume at 32° Fahr. being the unit. 







Weight 






Weight 


Temp. 


Vnlntn^ 


per 


Temp. 


Vftlnm^ 


per 


Fahr. 


V V/IUIUC 


cubic ft. 
pounds. 


Fahr. 


V UlUUiC* 


cubic ft. 
pounds. 


0° 


•935 


.0864 


162° 


1.265 


.0638 


12 


.960 


.0842 


172 


1.285 


.0628 


22 


.980 


.0824 


182 


1.306 


.0618 


32 


1. 000 


.0807 


192 


1.326 


.0609 


42 


1.020 


.0791 


202 


I 347 


.0600 


52 


1. 041 


.0776 


212 


1.367 


.0591 


02 


1. 061 


.0761 


230 


1.404 


•0575 


11 


1.082 


.0747 


250 


1.444 


.0559 


1. 102 


•0733 


275 


1.495 


.0540 


92 


1. 122 


.0720 


300 


1.546 


.0522 


102 


I 143 


.0707 


325 


1.597 


.0506 


112 


I 163 


.0694 


350 


1.648 


.0490 


122 


I 184 


.0682 


375 


1.689 


.0477 


132 


1.204 


.0671 


400 


I 750 


.0461 


142 


1.224 


.0659 


450 


1.852 


.0436 


152 


1.245 


.0649 


500 


I 954 


.0413 
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RATIO OF MEAN AND SURFACE VELOCITIES 

OF RIVERS, ETC. 

The maximum velocity is usually considered to be at 
the surface over the deepest part. 

V = mean velocity. 

V = maximum surface velocity. 
u = velocity upon bed. 

V = V ^'^ . Tr =-83V approximately. 

10 345+V 

u = 2.V — V=.75z/=.62V approximately. 

In large rivers, however, Captain Humphreys and 
Lieut. Abbot found, from observations in the Missis- 
sippi, that the velocities at various depths vary as the 
abscissae of a parabola whose axis is parallel to the 
water's surface and represents the maximum velocity, 
and is in calm weather, at a depth below the surface 
equal -f^ depth of water at section. This varies with 
the wind, but the mid-depth velocity does not vary, and 
is therefore the most convenient to observe. The mean 
velocity was found to increase gradually, and quite 
uniformly, from the banks to the thread of the current. 
The following equations represent the relation between 
the measured mid depth velocity Vj in any vertical 
plane, and the velocities in calm weather at other 
depths in the same plane. 
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Mean velocity V,=Vi — rVV^ 

Maximum j.v -v 4- /.-/j^J- ^i^^i"- ^) \ 
velocity f ^ « " ^ fir^bv \t-r — -ji I 

Surface 



Bottom 



velocity Vo=V,-^^/^\" 
velocity V4=Vs-y'^ ('■"^)' 



Where ^=.856 for rivers having a depth d=yi\ 

1.69 
^= ,- — for less values of d; dy^^Z^ld and is 

the depth of axis of parabola below surface ; v is the 
approximate mean velocity of river, obtained by taking 
mean of observed velocities at mid-depth as the mean 
velocity of all the vertical planes ; and Vi is the mid- 
depth velocity. 

They found the best way of obtaining the velocity 
was to suspend kegs without top or bottom, ballasted 
with strips of lead, by a rope to surface floats of light 
pine 5.5" X 5.5" X .5", or of tin of an ellipsoidal form 
with axes 5.5" and 1.5". The kegs were 9'' in height, 
6" diameter, with rope ■^" in diameter for observations 
not more than 5' below surface, 12'' in height, 8'^ diam- 
eter, with rope rather less than-jV diameter for deeper 
ones. The rope of such a length that kegs were at 
depth required to be observed. The observations were 
taken for a length of 200 feet. 

Bazin found, mean velocity = surface velocity — 25.4. 

>y^hydraulic mean depth — hydraulic slope of stream. 

The mean velocity may be found from slope of water 
surface, from Neville's formula — 
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VELOCITY AND FORCE OF THE WIND. 



VELOCITY. 



Miles 

per 

Hour. 



I 

2 



9 

10 
IZ 
12 

13 
14 
15 

20 

25 
30 

35 
40 

45 
50 

II 

65 
70 



Feet 

per 

Second. 



1.47 

2.93 
4.40 

5.87 

7.33 
8.80 

10.27 
11-73 

13-20 

14.67 
16.13 
17.60 
19.07 
20.53 
22.00 

29 -33 
36.67 

44.00 

51.33 
58.67 
66.00 

73-33 
80 67 

88 00 

95-33 
102 . 67 



Force 

on I Square 
Foot in 
Pounds 

Avoird'p's. 



873 1 



Character 
of the 
Wind. 



Hardly perceptible. 
Just perceptible. 

Gentle, pleasant 
wind. 

Moderate breeze. 



Pleasant, brisk 
gale. 



Very brisk. 
High winds. 
Very high. 
Storm or tempest. 

Great storm. 
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THE ANGLES WHICH EVERY POINT AND QUAR- 
TER.POINT OF THE COMPASS MAKES WITH 
THE MERIDIAN. 



Points. 






/ 


It 


NORTH. 


2 


48 


45 






5 


37 


30 






8 


26 


15 






II 


15 





N. by E. 


N. by W. 


14 


3 


45 






i6 


52 


30 






19 


41 


15 






22 


30 





N.N.E. 


N.N.W. 


25 


18 


45 






28 


7 


30 






30 


56 


15 






33 


45 





N.E. byN. 


N.W. by N. 


36 


33 


45 






39 


22 


30 






42 


II 


15 






45 








N.E. 


N.W. 


47 


48 


45 






50 


37 


30 






53 


26 


15 






56 


15 





N.E. by E. 


N.W. by W. 


59 


3 


45 






61 


52 


30 






64 


41 


15 






67 


30 





E.N.E. 


W.N.W. 


70 


18 


45 






73 


7 


30 






75 


56 


15 






78 


45 





E. by N. 


W. by N. 


81 


33 


45 






84 


22 


30 






87 


II 


15 






90 








East. 


West. 
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THE ANGLES WHICH EVERY POINT AND QUAR- 
TER.POINT OF THE COMPASS MAKES WITH 
THE MERIDIAN. 



Points. 



7 1 



// 



2 


48 


45 


5 


37 


30 


8 


26 


15 


II 


15 





14 


3 


45 


i6 


52 


30 


19 


41 


15 


22 


30 





25 


18 


45 


28 


7 


30 


30 


56 


15 


33 


45 





36 


33 


45 


39 


22 


30 


42 


II 


15 


45 








47 


48 


45 


50 


37 


30 


53 


26 


15 


56 


15 





59 


3 


45 


61 


52 


30 


64 


41 


15 


67 


30 





70 


18 


45 


73 


7 


30 


75 


56 


15 


78 


45 





81 


33 


45 


84 


22 


30 


87 


II 


15 


90 









SOUTH. 



S. by E. 



0*>9« IL* 



S.E. by S. 



S.E. 



S.E. by E. 



E.S.E. 



E. by S. 



East. 



S. by W. 



S.S.W. 



S.W. by S. 



S.W. 



S.W. by W. 



W.S.W. 



W. by S. 



West. 
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SHOWING THE DIFFERENCE OF LEVEL. 



Distance. 


Difference 
of Level. 


Distance. 


DifiFerence 
of Level. 


Yards. 


Inches. 


Miles. 


Ft. In. 


lOO 


0.026 


i 


oj 


200 


0.103 




2 


300 


0.231 


4h 


400 


0.411 


1 


8 


500 
coo 


0.643 


2 


2 8 


0.925 


3 


6 


700 
800 


1.200 


4 


10 7 


1.645 


1 


16 7 


900 


2.081 


23 IZ 


1000 


2.570 


I 


32 6 


I zoo 


3. no 


42 6 


Z200 


3.7CZ 


9 


53 9 


Z30O 


4.344 


zo 


66 4 


Z40O 


5.038 


zz 


80 3 


zsoo 
zooo 


5.784 


Z2 


95 7 


6.580 


13 


112 2 


Z700 


7.425 


14 


130 I 



Use of the above Table. — First, To find the height 
of the apparent level above the true. 

Second, To find the extent of the visible horizon, or 
how far can be seen from any given height, on a hori- 
zontal plane, as at sea, etc. Suppose the eye of an 
observer on the top of a ship*s mast, at sea, is at the 
height of 130 feet above the water, he will then see 
about 14 miles all around. 
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Third, Suppose a spring to be on one side of a hill, 
and a house on the opposite hill, with a valley between 
them, and that the spring, seen from the house, appears, 
by a leveling instrument, to be on a level with the 
foundation of the house, which, suppose, is at a mile 
distance from it — then is the spring eight inches above 
the true level of the house ; and this difference would 
be barely sufficient for the water to be brought in pipes 
from the spring to the house ; the pipes being laid all 
the way in the ground. 

Lastly, If the height or distance exceeds the limits of 
the table, then first (if the distance be given), divide it 
by 2 or by 3, or by 4, etc., till the quotient comes within 
the distances in the table ; then take the height answer- 
ing to the quotient, and multiply it by the square of the 
divisor, that is, by 4 or 9, or 16 for the height required, 



THE PRESSURE OF WATER AT DIFFERENT 

HEADS. 

H=head in feet. P=pressure in lbs. per square foot 
/= pressure in lbs. per square inch. 



H 


P 


P 


H 


P 


/ 


z 


62.4 


.4333 


9 


561.6 


3 9 


1.25 


78 


.5416 


10 


624 


4.3333 


1.5 


93.6 


^65 


20 


1248 


8.6666 


1.75 


109.2 


.7538 


30 


1872 


13 


2 


124.8 


.8666 


40 


2496 


17.3333 


3 


187.2 


1.3 


io* 


3120 


21.6666 


4 


249.6 


1.7333 


3744 


26 


i 


312 


2 . 1666 


2S 


4368 


30.3333 


374.4 


2.6 


4992 


34.6666 


1 


436.8 


3 0333 


90 


5616 


39 


499.2 


3.4666 
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MEASUREMENT OF HEIGHTS BY THE BOIL- 
ING POINT OF WATER. 

Table I — Showing the elevation and Barometric Press- 
ure corresponding to any Temperature of the Vapor 
of Boiling Water, between 214° and 178° F., calculated 
for latitude 45°. 



Boiling 

• 


Approximate 


Difference 


Corresponding 


pom I 
Tempera- 
ture. 


Height above 


for each 


Height of 


the Sea Level. 


Degree. 


Barometer. 


Deg. 


Feet. 


Feet. 


Inches. 


214 


— 1032 




31 125 


213 


— 517 


515 


30.519 


212 





517 


29 922 


211 


+ 519 


519 


29 335 


210 


1041 


522 


28.756 


209 


1566 


525 


28.185 


208 


2094 


527 


27.623 


207 


2623 


529 


27.070 


200 


3154 


531 


26.527 


205 


3686 


533 


25 -993 


1 204 


4221 


535 


25 . 468 


203 


4757 


536 


24 952 


202 


5295 


538 


24 -445 


201 


5834 


540 


23 • 946 


200 


6376 


542 


23.456 
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Table I. — continued. 



Boiling' 
point 
Tempera- 
ture. 


Approximate 


Difference 


Corresponding 


Height above 


for each 


Height of 


the Sea Level. 


Degree. 


Barometer. 


Deg. 


Feet. 


Feet. 


< 
Inches. 


199 


6919 


543 


22.974 


198 


7464 


545 


22 . 501 


197 


801 1 


547 


22.036 


196 


8561 


550 


21.578 


195 


9112 


551 


21 129 


194 


9665 


553 


20.687 


193 


10220 


555 


20.254 


Z92 


10776 


557 


19.828 


191 


"335 


559 


19.409 


190 


1 1 896 


561 


18.998 


Z89 


12459 


563 


18.594 


x88 


13024 


565 


18.197 


187 


13591 


567 


17.807 


z86 


14160 


569 


17 424 


185 


14731 


571 


17.049 


184 


15304 


573 


16.680 


183 


15879 


575 


16.318 


182 


16456 


577 


15-963 


z8i 


17035 


579 


15.614 


x8o 


17615 


580 


15.271 


170 
178 


18197 


582 


14.934 


18782 


585 


14.604 
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Table II. — Multipliers, for correcting the approximate 
Height for Mean Temperature of the Air. 



Mean 
Temp. 


Factor. 


Mean 
Temp. 


Factor. 


Mean 
Temp. 


Factor. 


10° 


.955 


35° 


i.po6 


60° 


1.057 


II 


.957 


36 


I 008 


61 


1.059 


12 


•959 


% 


1. 010 


62 


1. 061 


13 


.961 


1. 012 


$3 


1.064 


14 


.963 


39 


1. 014 


64 


1.065 


15 


.965 


40 


1. 016 


6^ 


1.067 


10 


.967 


41 


1. 018 


1.069 


\l 


.970 


42 


1.020 


% 


1. 071 


.972 


43 


1.022 


1.073 


19 


.974 


44 


1.024 


69 


1.075 


20 


.976 


45 


1.026 


70 


1.077 


21 


.978 


46 


1.029 


71 


1.079 


22 


.980 


% 


1. 031 


72 


1.082 


23 


.982 


I -033 


73 


1.084 


24 


.984 


49 


1.035 


74 


1.086 


11 


.986 


50 


1.037 


'■h 


1.088 


.988 


51 


1.039 


1.090 


% 


.990 


52 


1. 041 


u 


1.092 


.992 


53 


1.043 


78 


1.094 


29 


•994 


54 


I 045 


21 


1.096 


30 


.996 


n 


I 047 


1.098 


31 


.998 


1.049 


81 


1. 100 


32 


1. 000 


12 


1. 051 


82 


1. 102 


33 


1. 102 


1.053 


!3 


1. 104 


34 


1. 104 


59 


1.055 


84 


1. 106 
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Table II [. — Correction to be added to the calculated 
Height, on account of the decrease of gravity above 
the sea level. 



Height in 


Correction 


Height in 


Correction 


thousand feet. 


additive. 


thousand feet. 


additive. 




Feet. 




Feet. 


I 


3 


lO 


30 


2 


5 


II 


33 


3 


8 


12 


37 


4 


II 


13 


41 


i 


14 


M 


44 


17 


\l 


48 


I 


20 


52 


23 


\l 


56 


9 


26 


60 



To Use the Tables. 



ist. From Table I. take out the approximate height 
due to the boiling points at the upper and lower stations 
respectively. 

2d. Multiply the difference, between these approxi- 
mate heights, by the factor found in Table II. corre- 
sponding to the mean of the temperatures of the air at 
the two stations. 

3d. Add the correction found in Table III. 
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Example. 

At Upper Station, boiling point 188*'. 3 ; air 43 
•• Lower * " " 206°.$; ** 65 

Feet. 

188° in Table I. give 13024 

.3 ** ** ** 169 



12855 12855 

206*' • " " 3154 

.5" " " 265 

2889 2889 

9966 
65+43 
Mean Tern. — - — = 54 in Table II. gives i .045 

49830 
39864 
9966 

10414.470 
Table III. gives +30 

Height in feet, between the Stations 10444 

Note. — If a barometer be used at one Station, and 
the latitude differs much from 45*", its reading, reduced 
to 32° F., should be multiplied by the factor correspond- 
ing to the latitude, as given in the annexed Table. 
Then use the barometric pressure thus modified with 
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the preceding tables to obtain the corresponding boiling 
point. 



Latitude. 


Factor. 


Latitude. 


Factor. 


o*' 


0.99735 


45 


I.OOOCO 


5 


0.99739 


50 


1.00046 


lO 


0.99751 


55 


1.00090 


15 


0.99770 


60 


I. 00132 


20 


0.99797 


65 


I. 00170 


25 


0.99830 


70 


1.00203 


30 


0.C9868 


U 


1.00230 


35 


99910 


1.00249 


40 


0.99954 







As an example, suppose that a series of observations 
made on a tropical mountain give a mean boiling 
point for water of 185°, and that the mean height of the 
barometer reduced to 32° F.« at the nearest observatory 
in the adjacent country, be 29.72 inches; assuming 
also that the temperature of the air at the upper station 
is 36°, and at the lower 80°, and that the latitude of the 
observatory is 12° ; what is the probable difference of 
height ? 

For lat. 12°, the factor is 0.99759 

29. 72 X. 99759= 29. 648 
29.648 in Table L gives 211 . 53, and 244 ft. 



185 



O (( 



(( 



(I 



<( 



1473 1 



(( 



Difference 
Mean Temp.-3^±?? =58 give in Table IL 



14487 
1.053 



15255 
Cor. from Table IIL -I-48 



Difference of height, 
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EXAMPLES FOR PRACTICE. 

1. On the Matterhorn the boiling-point was 192°. 54, 
air 12° ; at St. Bernard, 8,180 feet above the sea, the 
barometer at 32° F. was 22.446 inches, air 43°. Find 
the height of the upper station. 

Height, 11,133 ^eet. 

2. On the Col d'Auterne the boiling-point was 199** ; 
assume the mean temperature of the air 62°, and find 
the height. 

Height 7,361 feet. 

3. On \he Chamouni the boiling-point was 197° ; 
assume the mean temperature 62°, and find the height. 

Height, 8,525 feet. 

In Table I. the heights in feet have been computed 
from the formula* — Height=6o3oo (log. 29.922 — log. 
V.) ; V being the vapor tension corresponding to the 
boiling-point of pure water, according to Regnault, as 
given in the fourth column, which is taken from the 
extensive table of vapor tensions in that valuable 
manual, Sir H. James' " Instructions for Meteorological 
Observations.*' This fourth column will serve to convert 
barometric observations, when reduced to 32° F., to the 
equivalent boiling-point temperature ; and will be use- 
ful when a barometer has been employed at one of the 
stations of observation, as well as for the purpose of 
comparison when the barometer and hypsometer are 
used together, and where this can be done at consider- 
able altitudes, say above 5000 feet, the observations 
would be of much scientific value. 

♦Vide Sir J. Herschers " Meteorology:* 
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Table II. is for the purpose of correcting the height 
obtained by Table I. on account of the mean tempera- 
ture of the air, as Table I. only applies to air at the 
temperature of freezing water. It has been calculated 
from the coefficient for the expansion of air, viz., 
.0020404 of its bulk at 32° for each degree above that 
temperature, as determined by the late experiments 
made for the Royal Society by Balfour Stewart, F. R.S. , 
Director of the Kew Observatory, and which differs 
very slightly from that ascertained by Regnault. 

Table III. is a small correction to be added to the 
height, and depends upon the decrease of gravity for 
elevation above the sea-level. 



THE LENGTH OF CIRCULAR ARCS, RADIUS 

BEING UNITY. 





Length. 


to 
Q 

60 


Length. 


• 

c 
I 


Length. 


• 

u 

CO 


Length. 


I 


0.0174533 


I. 047 I 976 


0.0002909 


I . 000048 


2 


0.0349066 


IS 


I. 22 I 7305 


2 


0.0005818 


20.000097 


3 


0.0523599 


1.3962634 


3 


0008727 


30.0000145 


4 


0.0698132 


90 


I . 5707963 


4 


0. 001 1636 


4 


0.0000194 


5 


0.0872665 


100 


I • 7453293 


5 


0.0014544 


5 


0.0000242 


6 


0.1047198 


120 


2.0943951 


6 


0.0017453 


6 


0.0000291 


7 


0.1221730 


150 


2.6179939 


7 


0.0020362 


7 


0.0000339 


8 


0.1396263 


180 


3. 141 5927 


8 


0.0023271 


8 


0.0000388 


9 


0.1570796 


210 


3.6651914 


9 


0.0026180 


9 


0.0000436 


10 


0.1745329 


240 


4.1887902 


10 


0029089 


ID 


0.0000485 


20 


0.3490659 


270 


4.71238(50 


20 


0058178 


20 


0.0000970 


30 


0.5235988 


300 


5.2359878 


30 


0.0087266 


30 


0.0001454 


40 


0.6981317 


330 


5 . 7595865 


40 


0.0116355 


40 


0.0001939 


50 


0.8726646 


360 


6.2831853 


50 


0.0145444 


50 


0:0002424 
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MEASUREMENT OF HEIGHTS BY BAROMETER. 

Read the barometer, and, if possible, a small thermo- 
meter whirled rapidly through the air (thermometry 
fronde) at the lower station, do the same at the upper' 
one, and do it again at the lower one, on your return. 
Let the readings be — 

ID a. m. lower station, barometer 30.22, temp. 46^ 
noon upper ** ** 29.14, ** 4>i*' 

2 p. m. lower ** *' 30.20, ** 54* 

The above are all the readings necessary. 
The calculations are as follows : 
(i) Take the mean of the two observations at the lower 
station ; this will probably fairly represent the pressure 
and temperature at the lower station when the observa- 
tion was made at the upper one. 

At lower station. 

10 a. m 30.22 46° 

2p. m 30.20 54** 

2)60.42 2)100 

Mean pressure 30.21 50° mean temp. 
(2) Ascertain the mean pressure and mean tempera- 
ture at the two stations. 

Pressure. Temp. 

Mean at lower station. 30.21 50° 

Observation at upper station. . 29.14 44 

2)59-35 2)94 

Mean at both stations. . 29.675 47"* 
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(3) Look in the general table for the multiplier corre- 
sponding to the mean pressure (29.675) and mean tem- 
perature (47), viz., 9.14, and multiply the difference of 
the two pressures by it. 

Lower station 30.21 

Upper " 29.14 



107 
9.14 

428 
107 

963 

977.98 
Reject the last two figures, and the result will be the 
height in feet. In the above example the rejected 
figures are so large that the altitude should be con- 
sidered as 978 rather than 977. 



The foregoing remarks have not specified the form of 
instrument employed, because they are equally appli- 
cable to all varieties. 

For a compensated aneroid they are correct as they 
stand. If a mercurial barometer be used, the readings 
need only be reduced to 32° in the usual manner, and 
the results so reduced will be ready for treatment pre- 
cisely as if they were aneroid readings. 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


22.0 


22.1 


22.2 


22.3 


22.4 


30 


11.90 


11.85 


11.79 


"73 


11.68 


32 
34 
36 
38 
40 


11.95 
12.00 

12.05 

12.10 

12.15 


11.90 
"95 

12. 00 
12.05 
12.10 


11.84 
11.89 

11.94 
11.99 
12.04 


11.78 
11.83 

11.88 

".93 
11.98 


"73 
11.78 

11.83 
11.88 
".93 


42 

44 
46 

48 
50 


12.21 
12.26 
12.32 

12.37 
12.42 


12.15 
12.21 
12.27 
12.32 

12.37 


12.09 
12.15 
12.21 
12.26 
12.31 


12.03 
12.09 
12.15 
12.20 
12.25 


11.98 
12.04 
12.09 
12.14 
12.19 


52 

54 

56 
58 
60 


12.47 

12 53 
12.58 

12.63 

12.68 


12.42 
12.48 

12.53 
12.58 
12.63 


12.36 
12.42 
12.47 
12.52 

12.57 


12.30 
12.36 
12.42 

12.47 
12.52 


12.24 
12.30 
12.36 
12.41 
12.46 


62 

64 
66 
68 
70 


12.74 
12.79 
12.84 
12.89 

12.95 


12.69 
12.74 

12.79 
12.84 

12.89 


12.63 

12.68 

12.73 
12.78 

J2.83 


12.58 
12.63 
12.68 

12.73 

12.78 


12.52 
12.57 
12.62 
12.67 
12.72 


72 

74 
76 
78 
80 


13.00 

13.05 
13.10 
13.16 
13.21 


12.94 
12.99 
13.04 
13.10 
13.15 


12.88 
12.93 
12.98 

13.04 
13.09 


12.83 

12.88 

12.93 
12.99 

13.04 


12.77 
12.82 

12.87 

12.93 
12.98 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


22. S 


22.6 


22.7 


22.8 


22.9 


30 


11.62 


"57 


11.52 


11.47 


11.42 


32 

34 
36 
38 
40 


11.67 
11.72 
11.78 
11.83 
11.88 


11.62 

IT. 67 
11.72 

11.77 
11.82 


11.57 
11.62 
11.67 
11.72 

11.77 


11.52 

11.57 
11.62 

11.67 

11.72 


11.47 
ri.52 

11.57 
ri.62 

11.67 


42 

44 
46 

48 

50 


".93 
11.99 

12.04 

12.09 

12.14 


11.87 

11.93 
11.98 

12.03 

12.08 


11.82 
11.88 

"•93 
11.98 

12.03 


11.77 
11.83 

11.88 

11.93 
11.98 


11.72 
11.78 
11.83 

11.88 

11.93 


52 

54 
56 
58 
60 


12.19 
12.25 
12.30 

12.35 
12.40 


12.13 
12.19 
12.24 
12.29 

12.34 


12.08 
12.14 
12.19 
12.24 
12.29 


12.03 
12.08 
12.13 
12.18 
12.23 


11.98 
12.03 
12.08 
12.13 
12.18 


62 

64 
66 
68 
70 


12.46 
12.51 
12.56 
12.61 
12.66 


12.40 
,12.46 
12.50 

12.55 
12.60 


12.35 
12.40 

12.45 
12.50 

12.55 


12.29 

12.34 
12.39 

12.44 

12.49 


12.24 
12.29 

12.34 
12.39 

12.44 


72 
74 
76 
78 
80 


12.71 
12.76 
12.81 
12.87 
12.92 


12.65 
12.70 

12.75 
12.81 

12.86 


12.60 
12.65 
12.70 

12.75 
12.81 


12.54 

12.59 
12.64 

12.70 
12.75 


12.49 
12.54 

12.59 
12.64 

12.70 
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MEAN BAROMETRIC PRESSURE. 



Temp. 



30 

32 

34 
36 

38 
40 

42 

44 
46 

48 
50 

52 

54 
56 
58 
60 

62 

64 
66 

68 

70 

72 
74 
76 

78 
80 



23.0 



11.37 



11.42 

11.47 
11.52 

11.57 
11.62 



11.67 
11.72 

11.77 
11.82 

11.87 



11.92 
11.98 
12.03 
12.08 
12.13 



12.18 

12 23 
12.28 

12.33 
12.38 



12.43 
12.48 

12.53 

12.58 

12.64 



23.1 



II. ^^2 



11.37 
11.42 

11.47 
11.52 

"•57 



11.62 
11.67 
11.72 

11.77 
11.82 



11.87 

11.93 
11.98 

12.03 

12. 08 



12.13 
12.18 
12.23 
12.28 

12.33 



12.38 

12.43 
12.48 

12.53 
12.59 



23.2 



11.27 



11.32 

11.37 
11.42 

11.47 
11.52 



11.57 
11.62 

11.67 

11.72 

11.77 



11.82 
11.87 
11.92 

11.97 

12.02 



12.07 
12.12 
12.17 
12 22 
12.27 



12.32 
12.37 
12.42 
12.48 

12.53 



23.3 



11.22 



11.27 

11.32 

11.37 
11.42 

11.47 



11.52 

11.57 
11.62 

11.67 

11.72 



11.77 
11.82 

11.87 

11.92 

11.97 



12.02 
12.07 
12.12 
12.17 
12.22 



12.27 
12.32 

12.37 
12.43 

12.48 



23.4 



II. 17 

11.22 
11.27 
11.32 

11.37 
11.42 

11.47 
11.52 

11.57 
11.62 

11.67 

11.72 

11.77 
11.82 

11.87 

11.92 

11.97 
12.02 
12.07 
12.12 
12.17 

12.22 
12.27 
12.32 
12.37 
12.42 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


23.5 


23.6 


23.7 


23.8 


23.9 


30 


II. 12 


11.08 


11.04 


10.99 


10.95 


32 

34 
36 
38 
40 


II. 17 
11.22 
11.27 
11.32 
11.37 


II. 13 
II. 18 
11.22 
11.27 
11.32 


11.09 
II. 14 
II. 18 
11.23 
11.28 


11.04 
11.09 

11.13 
II. 19 
11.23 


11.00 
11.05 
11.09 

11.14 
11. 19 


42 

44 
46 
48 
50 


11.42 

11.47 
11.52 

"57 
11.62 


11.37 
11.42 

11.47 
11.52 

11.57 


11.33 
11.38 
11.43 
11.48 

11.53 


H.28 

11.33 
11.38 

11.43 
11.48 


11.24 
11.29 

11.33 
11.38 
11.43 


52 

54 

56 
58 
60 


11. 67 
11.72 
11.77 
11.82 
11.87 


11.62 

11.67 

11.72 

11.77 
11.82 


11.58 
11.63 
11.68 

".73 
11.77 


11.53 
11.58 

IT. 63 

11.68 
11.72 


11.48 

11.53 
11.58 
11.63 
11.67 


62 

64 
66 

68 

70 


11.92 

11.97 
12.02 
12.07 
12.12 


11.87 
11.92 

11.97 
12.02 
12.07 


11.82 

11.87 
11.92 

11.97 
12.02 


11.77 
ii.82 

11.87 
11.92 

11.97 


11.72 
11.77 
11.82 

11.87 
11.92 


72 

74 
76 
78 
80 


12.17 
12.22 
12.27 
12.32 
12.37 


12.12 
12.17 
12.22 
12.27 
12.32 


12.07 
12.12 
12.17 
12.22 
12.26 


12.02 
12.07 
12.12 
12.16 
12.21 


11.97 
12.02 

12.07 

12. II 

12.16 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


24.0 


24.1 


24.2 


24.3 


24.4 


30 


10.90 


10.85 


10.81 


10.76 


10.71 


32 

34 
36 

38 
40 


10.95 
11.00 
11.04 
11.09 
II. 14 


10.90 
10.95 
10.99 
11.04 
11.09 


10.86 
10.91 
10.95 
10.99 
11.05 


10.81 
10.86 
10.90 

10.95 
11.00 


10.76 
10.81 
10.85 
10.90 
10.95 


42 

44 
46 

48 
50 


II. 19 
11.24 
11.28 

11.33 
11.38 


II. 14 

II. 19 
11.23 
11.28 

11.33 


II. 10 

II. 14 
II. 19 
11.24 
11.29 


11.05 
11.09 

II. 14 
II. 19 
11.24 


11.00 
11.04 
11.09 

II. 14 
II. 19 


52 

54 
56 
58 
60 


11.43 
11.48 

11.53 
11.58 
11.62 


11.38 

11.43 
11.48 

11.53 
11.58 


11.34 
11.38 

11.43 
11.48 

11.53 

11.58 
11.62 
11.67 
11.72 

11.77 


11.29 

11.33 
11.38 

11.43 
11.48 


11.24 
11.28 

11.33 
11.38 

11.43 


62 

64 
66 
68 
70 


11.67 
11.72 

11.77 
11.82 

11.87 


11.63 
11.67 
11.72 

11.77 
11.82 


11.53 
11.58 
11.62 
11.67 
11.72 


11.48 
11.53 

11.57 
11.62 

11.67 


72 

74 
76 

78 
80 


11.92 

11.97 
12.02 
12.07 
12. II 


11.87 
11.92 

11.97 
12.02 
12.06 


11.82 

11.87 
11.92 

11.97 
12.01 


11.77 
11.82 
11.87 
11.92 
11.96 


11.72 

11.77 
11.82 

11.87 

11.91 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


24.5 


24.6 


24.7 


24.8 


24.9 


30 


10.67 


10.63 


10.59 


10.55 


10.51 


32 
34 
36 
38 
40 


10.72 

10.77 
10.81 

10.85 

10.90 


10.68 
10.73 

10.77 
10.81 

10.86 


10.64 
10.69 

10.73 
10.77 
10.82 


10.60 
10.65 
10.69 

10.73 
10.78 


10.56 
10.61 
10.65 
10.69 
10.74 


42 

44 
46 

48 

50 


10.95 
10.99 

11.04 

11.09 

n.14 


10.91 
10.95 
11.00 
11.05 
II. 10 


10.87 
10.91 
10.96 
II. 01 
11.06 


10.83 
10.87 
10.91 
10.96 
1 1. 01 


10.79 
10.83 

10.87 

10.92 

10.97 


52 

54 
56 
58 
60 


II. 19 
11.24 
11.29 

11.34 
11.39 


II. 15 
II. 19 
11.24 
11.29 

11.34 


II. II 

11.15 
11.20 

11.25 
11.30 


11.06 
II. II 

II. 15 
11.20 
11. 25 


11.02 
11.07 
11. II 
11.16 
11.21 


62 
64 
66 
68 

70 


11.44 
II 49 

ri.53 
11.58 
11.63 


"39 
11.44 
11.49 
11.53 
11.58 


11.35 
11.40 

11.44 
II 49 
ri.53 


11.30 
11.35 
11.39 
11.44 
11.48 


11.26 

11.31 

11.35 
11.40 

H.44 


72 

74 
76 

78 
80 


11.67 
11.72 

11.77 
11.82 

11.86 


11.62 

11.67 

11.72 

11.77 
II. 81 


11.58 
11.63 
11.68 

11.73 
11.77 


ri.53 
11.58 
11.63 
11.68 
11.72 


11.49 
11.54 
11.58 
11.63 

11.67 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


25.0 


25.1 


25.2 


25.3 


25.4 


30 


10.46 


10.42 


10.38 


10.34 


10.30 


32 

34 
36 
38 
40 


10.51 
10.56 
10.61 
10.65 
10.69 


10.47 
10.52 

10.57 
10.61 

10.65 


10.43 
10.47 
10.52 
10.56 
10.60 


10.39 

10.43 
10.48 

10.52 

10.56 


10.35 
10.39 

10.44 

10.48 

10.52 


42 

44 
46 

43 
50 


10.74 

10.78 

10.82 
10.87 
10.92 


10.70 

10.74 
10.78 
10.83 
10.88 


10.65 
10.70 
10.74 
10.79 
10.84 


10.61 
10.66 
10.70 

10.75 
10.80 


10.57 
10.62 

10.66 

10.70 

I0.75 


52 

54 
56 
58 
60 


10.97 
11.02 
11.06 
II. II 
II. 16 


10.93 
10.98 
11.02 
11.07 
II. 12 


10.89 
10.93 
10.98 
11.03 
11.07 


10.85 
10.89 

10.94 
10.99 
11.03 


10.80 
10.84 
10.89 
10.94 
10.98 


62 

64 
66 
68 
70 


II. 21 
11.26 
11.30 
11.35 
11.39 

11.44 
11.49 
11.53 
11.58 
11.62 


II. 17 
11.22 
11.26 

II. 31 
11.35 


II. 12 

II. 17 
II. 21 
11.26 
11.30 


11.08 

II. 13 
II. 17 
11.22 
11. 26 


11.03 
11.08 
II. 12 
II. 17 
II. 21 


72 

74 
76 

78 
80 


11.40 
11.45 
11.49 
"54 
.11.58 


ri.35 
11.40 

11.44 
11.49 
11.53 


II. 31 
11.36 

11.40 

11.45 

11.49 


11.26 

II. 31 

11.35 
11.40 

11.44 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


25.5 


25.6 


25.7 


25.8 


25.9 


30 


10.26 


10.22 


10.18 


10.14 


10.10 


32 
34 
36 

38 
40 


10.31 

10.35 
10.40 

10.44 

10.48 


10.27 
10.31 
10.36 
10.40 
10 44 


10.23 
10.27 
10.32 
10.36 
10.40 

10.45 
10.50 

10.54 
10.58 
10.63 


10.19 
10.23 
10.28 
10.32 
10.36 


10.15 
10.19 
10.24 
10.28 
10.32 


42 

44 
46 

48 

50 


10.53 
10.58 
10.62 
10.66 
10.71 


10.49 

10.54 
10.58 

10.62 

10.67 


10.41 

10.45 

10.49 

10.53 
10.58 


10.37 
10.41 

10.45 
10.49 
ro.54 


52 

54 
56 

58 
60 


10.76 
10.80 
10.85 
10.89 
10.94 

10.99 
II 04 
11.08 
II. 13 
II. 17 

11.22 
11.27 

II. 31 
11.36 
11.40 


10.71 

10.75 
10.80 

10.84 

10.89 


10.67 
10.71 
10.76 
10.80 
10.85 


10.63 
10.67 
10.72 
10.76 
10.81 


10.59 
10.63 
10.68 
10.72 

10.77 


62 
64 
66 
68 
70 


10.94 
10.99 
11.03 
11.08 
II. 12 


10.90 
10.95 
10.99 
II 04 
11.08 


10.86 
10.91 

ro.95 
11.00 

11.04 


10.82 
10.87 
10.91 
10.96 
11.00 


72 

74 
76 

78 
80 


II. 17 
11.22 
11.26 

II. 31 
11.35 


II. 13 
II. 18 

11.22 

11.27 

11.31 


11.09 

II. 13 
II. 17 
11.22 

11.26 


11.05 
11.09 

II. 13 
II. 18 

11.22 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


26.0 


26.1 


26.2 


26.3 


26.4 


30 


10,06 


10.02 


9.98 


9.94 


9.90 


32 


10. II 


10.07 


10.03 


9.99 


9.95 


34 


10.15 


10. II 


10.07 


10.03 


9.99 


36 


10.20 


10.16 


10.12 


10.08 


10.04 


38 


10.24 


10.20 


10.16 


10.12 


10.08 


40 


10.28 


10.24 


10.20 


10.16 


10.12 


42 


10.33 


10.29 


10.25 


10.21 


10.17 


44 


10.37 


10.33 


10.29 


10.25 


10.21 


46 


10.41 


10.37 


10.33 


10.29 


10.25 


48 


10.45 


10.41 


10.37 


10.33 


10.29 


50 


10.50 


10.46 


10.42 


10.38 


10.34 


52 


10.55 


10.51 


10.47 


10.43 


10.39 


54 


10.59 


10.55 


10.51 


10.47 


10.43 


56 


10.64 


10.60 


10.56 


10.52 


10.48 


58 


10.68 


10.64 


10.60 


10.56 


10.52 


60 


10.73 


10.69 


10.65- 


10.61 


10.57 


62 


10.77 


10.73 


10.69 


10.65 


10.61 


64 


10.82 


10.78 


10.74 


10.70 


10.66 


66 


10.86 


10.82 


10.78 


10.74 


10.70 


68 


10.91 


10.87 


10.83 


10.79 


10.75 


70 


10.95 


10,91 


10.87 


10.83 


10.79 


72 


11.00 


10.96 


10.92 


10.88 


10.84 


74 


11.05 


II. 01 


10.97 


10.93 


10.89 


76 


11.09 


11.05 


II. 01 


10.97 


10.93 


78 


ir.14 


II. 10 


. 11.05 


II. 01 


10.97 


So 


II. 18 


11.14 


11.09 


11.05 


II. 01 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


26.5 


26.6 


26.7 


26.8 


26.9 


30 


9.87 


9.83 


9.79 


9.75 


9.72 


32 

34 
36 
38 
40 


9.92 

9.96 

10.01 

10.05 

10.09 


9.88 
9.92 

9.97 
10.01 

10.05 


9.84 
9.88 

9.93 

9-97 
10.01 


9.80 
9.84 
9.89 

9-93 
9-97 


9.77 
9.81 

9.86 

9.90 

9-94 


42 

44 
46 
48 

50 


10.14 
10.18 
10.22 
10.26 
10.31 


10.10 
10.14 

TO. 18 
10.22 
10.27 


10.06 
10.10 
10.14 
10.18 
10.23 


10.02 
10.06 
10.10 
10.14 
10.19 


9-99 
10.03 

10.07 

10. II 

10.16 


52 

54 

56 
58 
60 


10.35 
10.39 

10.44 

10.48 

10.53 


10.31 

10.35 
10.40 

10.44 
10.49 


10.27 
10.31 
10.36 
10.40 

10.45 


10.23 
10.27 
10.32 
10.36 
10.41 


10.20 
10.24 
10.29 
10.33 
10.37 


62 

64 
66 

68 

70 


10.57 
10.62 

10.66 

10.71 

10.75 


10.53 
10.58 

10.62 

10.67 

10.71 


10.49 

10.54 
10.58 
10.63 
10.67 


10.45 
10.50 

10.54 

10.59 
10.63 


10,41 
10.46 
10.50 

10.55 
10.59 


72 

74 
76 
78 
80 


10.80 
10.85 
10.89 
10.93 
10.97 


10.76 
10.81 
10.85 
10.89 
10.93 


10.72 
10.77 
10.81 
10.85 
10,89 


10.68 

10.73 

10.77 
10.81 

10.85 


10.64 
10.69 
10.73 
10.77 
10. 8l 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


27.0 


27.1 


27.2 


27.3 


27.4 


30 


9.68 


9.65 


9.61 


9.58 


9-54 


32 


9.73 


9.70 


9.66 


9.63 


9.59 


34 


9.77 


9.74 


9.70 


9.67 


9-63 


36 


9.82 


9.79 


9.75 


9.71 


9.67 


38 


9.86 


9.83 


9.79 


9.75 


9.71 


40 


9.90 


9.87 


9.83 
9.88 


9.79 


9.75 


42 


9.95 


9.92 


9.84 


9.80 


44 


9.99 


9.96 


9.92 


9.88 


9.84 


46 


10.03 


10.00 


9.96 


9.92 


9.88 


48 


10.07 


10.04 


10.00 


9.97 


9-93 


50 


10.12 


10.08 


10.04 


10.01 


9-97 


52 


10.16 


10.12 


10.08 


10.05 


10.01 


54 


10.20 


10.16 


10.12 


10.09 


10.05 


56 


10.25 


10.21 


10.17 


10.13 


10.09 


58 


10.29 


10.26 


10.22 


10.18 


10.14 


60 


10.33 
10.37 


10.30 


10.26 


10.22 


10.18 


62 


10.34 


10.30 


10.26 


10.22 


64 


10.4a 


10.38 


10.34 


10.30 


10.26 


66 


10.46 


10.42 


10.38 


10.34 


10.30 


68 


10.51 


10.47 


10.43 


10.39 


10.35 


70 


10.55 
10.60 


10.51 


I0.47 


10.43 


11.39 


72 


10.56 


10.52 


10.48 


10.44 


74 


10.64 


10.60 


10.56 


10.52 


10.48 


76 


10.68 


10.64 


10.60 


10.57 


10.53 


78 


10.72 


10.68 


10.64 


10.61 


10.57 


80 


10.76 


10.72 


10. 63 


10.65 


10.61 
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MEAN BAROMETRIC PRESSURE. 



Temp, 


27.5 


27.6 


27.7 


27.8 


?7.9 


30 


9.51 


9-47 


9.44 


9.40 


9.37 


32 


9.56 


9.52 


9-49 


9-45 


9.42 


34 


9.60 


9.56 


9.53 


9.49 


9.46 


36 


9.64 


9.60 


9-57 


9.53 


9.50 


38 


9.68 


9.64 


9.61 


9.57 


9.54 


40 


9.72 


9.68 


9.65 


9.61 


9.58 


42 


9.77 


9.73 


9.70 


9.66 


9.63 


44 


9.81 


9.77 


9.74 


9.70 


9.67 


46 


9.85 


9.81 


9.78 


9.74 


9.71 


48 


9.89 


9.85 


9.82 


9.78 


9.75 


50 


9-93 


9.89 


9.86 


9.82 


9.79 


52 


9.98 


9.94 


9.90 


9.86 


9.83 


54 


10.02 


9.98 


9.94 


9.90 


9.87 


56 


io.o6 


10.02 


9.98 


9.94 


9.91 


58 


10. II 


10.07 


10.03 


9.99 


9.96 


60 


10.15 


10. II 


10.07 


10.03 


10.00 


62 


10.19 


10.15 


10. II 


10.07 


10.04 


64 


10.23 


10.19 


10.15 


10. II 


10.08 


66 


10.27 


10.23 


10.19 


10.15 


10.12 


68 


10.32 


10.27 


10.23 


10.19 


10,16 


70 


10.36 


10.32 


10.28 


TO. 24 


10.21 


72' 


10.40 


10.36 


10.32 


10.28 


10.25 


74 


10.44 


10.40 


10.36 


10.32 


10.29 


76 


10.49 


10.45 


10.41 


10.37 


10.33 


78 


10.53 


10.49 


10.45 


10.41 


10.37 


80 


10.57 


10.53 


10.49 


10.45 


10.42 



159 



MEAN BAROMETRIC PRESSURE. 



Temp. 


28.0 


28.1 


28.2 


28.3 


28.4 


30 


9.33 


9-30 


9.27 


9.24 


9.20 


32 


9.38 


9.35 


9.32 


9.29 


9.25 


34 


9.42 


9-39 


9-36 


9-33 


9.29 


36 


9.46 


9-43 


9.40 


9.37 


9.33 


3» 


9.50 


9.47 


9-44 


9.41 


9.37 


40 


9.54 


9.51 


9.48 


9.45 


9.41 


42 


9.59 


9.56 


952 


9.49 


9.45 


44 


9.63 


9.60 


9.56 


9-53 


9.49 


46 


9.67 


9.64 


9.60 


9.57 


9-53 


48 


9.71 


9.68 


9.64 


9.61 


9.57 


50 


9.75 


9.72 


9.68 


9.65 


9.61 


52 


9.79 


9.76 


9.72 


9.69 


9.65 


54 


9.83 


9.80 


9.76 


9-73 


9.69 


56 


9.87 


9.84 


9.80 


9-77 


9.73 


58 


9.92 


9.89 


q.85 


9.82 


9.78 


60 


9.96 


9.93 


9.89 


9.86 


9.82 


62 


10.00 


9-97 


9-93 


9.90 


9.86 


64 


10.04 


10.01 


9.97 


9-94 


9.90 


66 


10.08 


10.05 


10.01 


9.98 


9.94 


68 


10.12 


10.09 


10.05 


10.02 


9.98 


70 


10.17 


10.14 


10.10 


10.06 


10.02 


72 


10.21 


10.18 


10.14 


10.10 


10.06 


74 


10.25 


10.22 


10.18 


10.14 


10.10 


76 


10,29 


10.26 


10.22 


10.18 


10.14 


78 


10.33 


10.30 


10.26 


10.22 


10.18 


80 


10.38 


10.34 


10.30 


10.27 


10.23 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


28.5 


28.6 


28.7 


28.8 


* 

28.9 


30 


9.17 


9.13 


9.10 


9.07 


9.04 


32 


9.22 


9.18 


9.15 


9.12 


9.09 


34 


9.26 


9.22 


9.19 


9.16 


9.13 


36 


9-30 


9.26 


9.23 


9.20 


9.17 


3» 


9-34 


9.30 


9.27 


9.24 


9.21 


40 


9.38 


9 34 


9.31 


9.23 


925 


42 


9.42 


9.38 


9.35 


932 


9.29 


44 


9.46 


9.42 


9-39 


9.36 


9.33 


46 


9.50 


9.46 


9.43 


9.40 


9-37 


48 


9.54 


950 


' 9-47 


9-44 


9.41 


50 


9.58 


9.55 
9.59 


9.52 


9.48 


9-45 


52 


9.62 


956 


9.52 


9.49 


54 


9.66 


963 


9.00 


9.56 


9.53 


56 


9.70 


9.67 


9.64 


9.60 


9.57 


58 


9.75 


9.71 


9.68 


9.64 


9.61 


60 


9-79 

9.83 


9-75 


972 


9.68 


9.65 


62 


9.79 


9.76 


9.72 


9.69 


64- 


9.87 


9.83 


9.80 


9.76 


9-73 


66 


9.91 


9.87 


9.84 


9.80 


9-77 


68 


9.95 


9.91 


9.88 


9.84 


9.81 


70 


9.99 
10.03 


9-95 


9.92 


9.88 


9.85 


72 


9.99 


9.96 


9.92 


9.89 


74 


10.07 


10.03 


10.00 


9.96 


9-93 


76 


10. II 


10.07 


10.04 


10.00 


9.97 


78 


10.15 


10. II 


10.08 


10.04 


10.01 


80 


10.20 


10.16 


10.13 


10.09 


10.06 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


29.0 


29.1 


29.2 


29.3 


29.4 


30 


9.00 


8.98 


8.95 


8.92 


8.89 


32 


905 


9.02 


8.99 


8.96 


8.93 


34 


9.09 


9.06 


9.03 


9.00 


8.97 


36 


9.13 


9.10 


9.07 


9.04 


9.01 


38 


9.17 


9.14 


9. II 


9.08 


905 


40 


9.21 


9.18 


9.15 


9.12 


9.09 


42 


9.25 


9.22 


9.19 


9.16 


913 


44 


9.29 


9.26 


9.23 


9.20 


9.17 


46 


9.33 


9.30 


9.27 


9.24 


9.21 


48 


9.37 


9.34 


9.31 


9.28 


9.25 


50 


9.41 


9.38 


9.35 


9.32 


9.29 


52 


9-45 


9.42 


9-39 


936 


9.33 


54 


9 49 


9.46 


9-43 


9.40 


9.37 


56 


9-53 


9.50 


9.47 


9-44 


9-41 


58 


9.58 


9.55 


9.51 


9.48 


9.45 


60 


9.62 


9.59 


9.55 


9.52 


9.48 


62 


9.66 


9.63 


9.59 


9-56 


9.52 


64 


9.70 


9.67 


9.63 


9.60 


•9.56 


66 


9.74 


971 


9.67 


964 


9.60 


68 


9.78 


9.75 


9.71 


9.68 


9.64 


70 


9.82 


9.79 


9.75 


9.72 


9.68 


72 


9. 36 


9.83 


9.79 


9.76 


9.72 


74 


9.90 


9.87 


9.83 


9.80 


9.76 


76 


9.94 


9.91 


9.87 


9.84 


9.80 


78 


9.98 


9-95 


9.91 


9.88 


9.84 


80 


10.02 


9-99 


9.95 


9.92 


9.88 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


29.5 


29.6 


29.7 


29.8 


29.9 


30 


8.86 


8.83 


8.81 


8.78 


8.75 


32 


8.90 


8.87 


8.84 


8.81 


8.78 


34 


8.94 


8.91 


8.88 


8.85 


8.82 


36 


8.98 


8.95 


8.92 


8.89 


8.86 


38 


9.02 


8.99 


8.96 


8.93 


8.90 


40 


9.06 


9.03 


9.00 


8.97 


8.94 


42 


9.10 


9.07 


9.04 


9.01 


8.98 


44 


9.14 


9. II 


9.08 


9.05 


9.02 


46 


9.18 


9.14 


9. II 


9.08 


9.05 


48 


9.22 


9.18 


9.15 


9.12 


9.09 


50 


9.26 


9.22 


9.19 


9.16 


9.13 


52 


9-30 


9.26 


923 


9.20 


917 


54 


9 34 


9.30 


9.27 


9.24 


9.21 


56 


9.38 


9.34 


9.31 


9.28 


9.25 


58 


9.42 


9.38 


9.35 


9- 32 


9.28 


60 


9.45 


9.42 


9.39 


9.36 


9.32 


62 


9.49 


9.46 


9.43 


9.40 


936 


64 


9.53 


9.50 


9.47 


9.44 


9.40 


66 


9.57 


9.54 


9.51 


9.48 


9.44 


68 


9.61 


9.58 


9.55 


952 


9.48 


70 


9.65 


9.62 


9.59 


9.55 


952 


72 


9.69 


9.66 


9.63 


9.59 


9-55 


74 


9.73 


9.70 


9.67 


9.63 


9.59 


76 


9.77 


9.74 


9.71 


9.67 


9.63 


78 


9.81 


9.78 


9.75 


9.71 


9.67 


80 


9.85 


9.82 


9.79 


9.75 


9.71 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


30.0 


30.1 


30.2 


30.3 


30.4 


30 


8.72 


8.69 


8.66 


8.63 


8.60 


32 


8.75 


8.72 


8.69 


8.66 


8.63 


34 


8.79 


8.76 


8.73 


8.70 


8.67 


36 


8.83 


8.80 


8.77 


8.74 


8.71 


38 


8.87 


8.84 


8.81 


8.78 


8.75 


40 


8.91 


8.88 


8.85 


8.82 


8.79 


42 


8.95 


8.92 


8.89 


8.86 


8.83 


44 


8.99 


8.96 


8.93 


8.90 


8.87 


46 


9.02 


8.99 


8.96 


8.93 


8.90 


48 


9.06 


9.03 


9.00 


8.97 


8.94 


50 


9.10 


9.07 


9.04 


9.01 


8.98 


52 


9.14 


9. II 


9.08 


9.05 


9.02 


54 


9.18 


9.15 


9.12 


9.09 


9.06 


56 


9.22 


9.19 


9.16 


9.13 


9.10 


58 


9.25 


9.22 


9.19 


9.16 


9.13 


60 


9.29 
9.33 


9.26 


923 


9.20 


9.17 


62 


9.30 


9.27 


9.24 


9.21 


64 


9.37 


9-34 


9 31 


9.28 


925 


66 


9.41 


9.38 


9.35 


9.32 


9.29 


68 


9.45 


9.42 


9-39 


9.36 


9-33 


70 


9.49 
9.52 


9.46 


9.43 


9.39 


9.36 


72 


9.49 


9.46 


9.43 


9.40 


74 


9.56 


9.53 


9.50 


9.47 


9.44 


76 


9.60 


9.57 


9.54 


9.51 


9.48 


78 


9.64 


9.61 


9.58 


9-55 


952 


80 


9.68 


9.65 


9.62 


9-59 


9.56 
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MEAN BAROMETRIC PRESSURE. 



Temp. 


30.5 


30.6 


30.7 


30.8 


30.9 


30 


8.57 


8.54 


8.51 


8.48 


8.45 


32 


8.60 


8.57 


8.54 


8.51 


8.48 


34 


8.64 


8.61 


8.58 


8.55 


8.52 


36 


8.68 


8.65 


8.62 


8.59 


8.56 


38 


8.72 


8.69 


8.66 


8.63 


8.60 


40 


8.76 


8.73 


8.70 


8.67 


8.64 


42 


8.80 


8.77 


8.74 


8.71 


8.68 


44 


8.84 


8.81 


8.78 


8.75 


8.72 


46 


8.87 


8.84 


8.81 


8.78 


8.75 


48 


8.91 


8.88 


8.85 


8.82 


• 8.79 


50 


8.95 


8.92 


8.89 


8.86 


8.83 


52 


8.99 


8.96 


8.93 


8.90 


8.87 


54 


903 


9.00 


8.97 


8.94 


8.91 


56 


9.07 


9.04 


9.01 


8.98 


8.95 


58 


9.10 


9.07 


9.04 


9.01 


8.98 


60 


9.14 


9. II 


9.08 


905 


9.02 


62 


9.18 


9.15 


9.12 


9.09 


9.06 


64 


9.22 


9.19 


9.16 


913 


9.10 


66 


9.26 


9.23 


9.20 


9.17 


9.14 


68 


9.30 


9.27 


9.24 


9.21 


9.18 


70 


9.33 


930 


9.27 


9.24 


9.21 


72 


9.37 


9.34 


9.31 


9.28 


9.25 


74. 


9.41 


9.38 


9.35 


932 


9.29 


76 


9.45 


9.42 


9.39 


9.36 


9.33 


78 


9.49 


9.46 


9.43 


9.40 


9-37 


80 


9.53 


9.50 


9.47 


9-44 


9.41 
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A COMPARISON OF WIRE GAUGES. 







1 


V ! 






B.W.G. 


burn & 
1 Wire 
uge. 


& Sharp 
Gauge. 


British 
idard. 






s8o 




^3 






^^ 


1* '^ 

PQ 




4-0 


•454 


•393 


.460 


.400 


3-0 


.425 


.362 


.409 


•372 


2-0 


.380 


.531 


.364 


.348 





•340 


.307 


.324 


.324 


I 


.300 


.283 


.289 


.300 


2 


.284 


.263 


.257 


.276 


3 


.259 


.244 


.229 


.252 


4 


.238 


.225 


.204 


.232 


i 


.220 


.207 


.181 


.212 


.203 


.192 


.162 


.192 


I 


.180 


.177 


.144 


.176 


.165 


.162 


.128 


.160 


9 


.148 


.148 


.114 


.144 


10 


.134 


.135 


.101 


.128 


II 


.120 


.120 


.090 


.116 


12 


.109 


.105 


.080 


.104 


13 


.095 


.092 


.072 


.092 


M 


.083 


.080 


.064 


.080 


\l 


.072 


.072 


.057 


.072 


.065 


.063 


.050 


.064 
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RAILWAY CURVES. 

Radii, Degrees of Curvature, and Chord Ordinates and 

Deflections. 



• 

V 


Radii. 


Ordinates. 


Chord 
Deflec- 


Ordinates for 
Rails. 


U 










a 




25. 


50. 


tion. 


18. 


20. 


o / 

5 


68754.94 


.014 


.018 


.145 


.001 


.001 


lO 


34377.48 


.027 


.036 


.291 


.001 


.001 


15 


22918.33 


.041 


.055 


.436 


.002 


.002 


20 


17188.76 


.055 


.073 


.582 


.002 


.003 


25 


13751.02 


.068 


.091 


.727 


.003 


.004 


30 


I 1459. 19 


.082 


.109 


.873 


.004 


.004 


35 


9822.18 


.095 


.127 


1. 018 


.004 


.005 


40 


8594.41 


.109 


.145 


1. 164 


.005 


.006 


45 


7639.49 


.123 


.164 


1.309 


.005 


.007 


50 


6875.55 


.136 


.182 


1.454 


.006 


.007 


55 


6250.51 


.150 


.200 


1. 600 


.006 


.008 


I 


5729.65 


.164 


.218 


1.745 


.007 


.009 


5 


5288.92 


.177 


.236 


1. 891 


.008 


.009 


10 


4911.15 


.191 


.255 


2.036 


.008 


.010 


15 


4583.75 


.205 


.273 


2.182 


.009 


.011 


20 


4297.28 


.218 


.291 


2.327 


.009 


.012 


25 


4044.51 


.232 


.309 


2.472 


.010 


.012 


30 


3819.83 


.245 


.327 


2.618 


.011 


.013 


35 


3618.80 


.259 


.345 


2.763 


.011 


.014 


40 


3437.87 


.273 


.364 


2.909 


.012 


.015 


45 


3274.17 


.286 


.382 


3.054 


.012 


.015 
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RAILWAY CURVES. 



• 

V 




Ordinates. 


Chord 


Ordinates for 
Rails. 


u 


Radii. 






Deflec- 






tc 










4> 

Q 




25. 


50. 


tion. 


18. 


20. 


/ 

I 50 


3125.36 


.300 


.400 


3.200 


.013 


.016 


55 


2989. 48 


.314 


.418 


3.345 


.014 


.017 


2 


2864.93 


.327 


.436 


3.490 


.014 


.017 


5 


2750.35 


.341 


.455 


3.636 


.015 


.018 


10 


2644.58 


.355 


.473 


3.781 


.015 


.019 


15 


2546.64 


.368 


.491 


3.927 


.016 


.020 


20 


2455.70 


.382 


.509 


4.072 


.016 


.020 


25 


2371.04 


.395 


.527 


4.218 


.017 


.021 


30 


2292.01 


.409 


.545 


4.363 


.018 


.022 


35 


2218.09 


.423 


.564 


4.508 


.oi8 


.023 


40 


2148.79 


.436 


.582 


4.654 


.019 


.023 


45 


2083.68 


.450 


.600 


4.799 


.019 


.024 


50 


2022.41 


.464 


.618 


4.945 


.020 


.025 


55 


1964.64 


.477 


.636 


5.090 


.021 


.025 


3 


1910.08 


.491 


.655 


5.235 


.021 


.026 


5 


1858.47 


.505 


.673 


5.381 


.022 


.027 


10 


1809.57 


.518 


.691 


5.526 


.022 


.028 


15 


1763.18 


.532 


.709 


5.672 


.023 


.028 


20 


1719.12 


.545 


.727 


5.817 


.024 


.029 


25 


1677.20 


.559 


.745 


5.962 


.024 


.030 


30 


1637.28 


.573 


.764 


6.108 


.025 


.031 


35 


1599.21 


.586 


.782 


6.253 


.025 


.031 


40 


1562.88 


.600 


.800 


6.398 


.026 


.032 


45 


1528.16 


.614 


.818 


6.544 


.027 


.033 


50 


149*. 95 


.627 


.836 


6.689 


.027 


.033 


55 


1463.16 


.641 


.855 


6.835 


.028 


.034 


4 


1432.69 


.655 


.873 


6.980 


.028 


.035 


5 


1403.46 


.668 


.891 


7.125 


.029 


.036 


10 


1375.40 


.682 


.909 


7.271 


.029 


.036 


15 


1348.45 


.695 


.927 


7.416 


.030 


.037 
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RAILWAY CURVES. 



• 


Radii. 


Ordinates. 


Chord 
Deflec- 


Ordinates for 
Rails. 


tMC 














25. 


50. 


tion. 


18. 


20. 


o / 

4 20 


1322.53 


.709 


.945 


7.561 


.031 


.038 


25 


1297.58 


.723 


.964 


7.707 


.031 


.039 


30 


1273.57 


.736 


.982 


7.852 


.032 


.039 


35 


1250.42 


.750 


1. 000 


7.997 


.032 


.040 


40 


1228. II 


.764 


1. 018 


8.143 


.033 


.041 


45 


1206.57 


.777 


1.036 


8.288 


.034 


.041 


50 


1185.78 


.791 


1.055 


8.433 


.034 


.042 


55 


1165.70 


.805 


1.073 


8.579 


.035 


.043 


S 


1146.28 


.818 


1. 091 


8.724 


.035 


.044 


5 


1127.50 


.832 


1. 109 


8.869 


.036 


.044 


10 


1109.33 


.846 


1. 127 


9.014 


.037 


.045 


15 


1091.73 


.859 


1. 146 


9.160 


.037 


.046 


20 


1074.68 


.873 


1. 164 


9.305 


.038 


.047 


25 


1058.16 


.887 


1. 182 


9.450 


.038 


.047 


30 


1042.14 


.900 


1.200 


9.596 


.039 


.048 


35 


1026.60 


.914 


1. 218 


9.741 


.039 


.049 


40 


ion. 51 


.928 


1.237 


9.886 


.040 


.049 


45 


996.87 


.941 


1.255 


10.031 


.041 


.050 


50 


982.64 


.955 


1.273 


10.177 


.041 


.051 


^55 


968.81 


.968 


1.291 


10.322 


.042 


.052 


6 


955.37 


.982 


1.309 


10.467 


.042 


.052 


5 


942.29 


.996 


1.327 


10.612 


.043 


.053 


10 


929.57 


1.009 


1.346 


10.758 


.044 


.054 


15 


917.19 


1.023 


1.364 


10.903 


.044 


.055 


20 


905.13 


1.037 


1.382 


11.048 


.045 


.055 


25 


893.39 


1.050 


1.400 


II. 193 


.045 


.05f? 


30 


881.95 


1.064 


1. 418 


11.339 


.046 


.057 


35 


870.79 


1.078 


1.437 


11.484 


.047 


.057 


40 


859.92 


1. 091 


1.455 


11.629 


.047 


.058 


45 


849.32 


1. 105 


1.473 


".774 


.048 


.059 
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RAILWAY CURVES. 



• 




Ordinates. 


Chord 


Ordinates for 
Rails. 




Radii. 






Deflec- 






QO 










Q 




25. 


50. 


tion. 


18. 


20. 


o / 

6 50 


838.97 


1. 118 


1. 491 


II. 919 


.048 


.060 


55 


828.88 


1. 132 


1. 510 


12.065 


.049 


.060 


7 


819.02 


1. 146 


1.528 


12.210 


.049 


.061 


5 


809.40 


1. 159 


1.546 


12.355 


.050 


.062 


10 


800.00 


1. 173 


1.564 


12.500 


.051 


.063 


15 


790.81 


1. 187 


1.582 


12.645 


.051 


.063 


20 


781.84 


1.200 


1.600 


12.790 


.052 


.064 


25 


773.07 


1. 214 


1. 619 


12.936 


.052 


.065 


30 


764.49 


1.228 


1.637 


13.081 


.053 


.065 


35 


756.10 


1.242 


1.655 


13.226 


.054 


.066 


40 


747.89 


1.255 


1.673 


13.371 


.054 


.067 


45 


739.86 


1.269 


1. 691 


13.516 


.055 


.068 


50 


732.01 


1.283 


1. 710 


13.661 


.055 


.068 


55 


724.31 


1.296 


1.728 


13.806 


.056 


.069 


8 


716.78 


1. 310 


1.746 


13.951 


.057 


.070 


5 


709.40 


1.324 


1.764 


14.096 


.057 


.070 


10 


702 . i8 


1.337 


1.782 


14.241 


.058 


.071 


15 


695.09 


1. 351 


1. 801 


14.387 


.058 


.072 


20 


688.16 


1.365 


1. 819 


14.532 


.059 


.073 


25 


681.35 


1.378 


1.837 


14.677 


.C59 


.073 


30 


674.69 


1.392 


1.855 


14.822 


.060 


.074 


35 


668.15 


1.406 


1.873 


14.967 


.061 


.075 


40 


661.74 


1. 419 


1.892 


15. 112 


.061 


.076 


45 


655.45 


1.433 


1. 910 


15.257 


.062 


.076 


50 


649.27 


1.447 


1.928 


15.402 


.062 


.077 


55 


643.22 


1.460 


1.946 


15.547 


.063 


.078 


9 


637.27 


1.474 


1.965 


15.692 


.064 


.078 


5 


631.44 


1.488 


1.983 


15.837 


.064 


.079 


10 


625.71 


1. 501 


2.001 


15.982 


.065 


.080 


15 


620.09 


1.515 


2.019 


16.127 


.065 


.081 
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RAILWAY CURVES. 



• 




Ordinates. 




Ordinates for 


1^ 


Radii. 






Chord 
Deflec- 


Ra 


us. 


tc 














25. 


50. 


tion. 


18. 


20. 


o / 

9 20 


614.56 


1.529 


2.037 


16.272 


.066 


.081 


25 


609.14 


1.542 


2.056 


16.417 


.066 


.082 


30 


603.80 


1.556 


2.074 


16.562 


.067 


.083 


35 


598.57 


1.570 


2.092 


16.707 


.068 


.084 


40 


593.42 


1.583 


2.110 


16.852 


.068 


.084 


45 


588 . 36 


1.597 


2.128 


16.996 


.069 


.085 


50 


583.38 


1. 611 


2.147 


17. 141 


.069 


.086 


55 


578.49 


1.624 


2.165 


17.286 


.070 


.086 


zo 


573.69 


1.638 


2.183 


17.431 


.071 


.087 


10 


564.31 


1.665 


2.219 


17.721 


.072 


.089 


20 


555.23 


1.693 


2.256 


18.011 


.073 


.090 


30 


546.44 


1.720 


2.292 


18.300 


.074 


.092 


40 


537.92 


1.748 


2.329 


18.590 


.075 


.093 


50 


529.67 


1.775 


2.365 


18.880 


.076 


.094 


zz 


521.67 


1.802 


2.402 


19.169 


.078 


.096 


10 


513. 9^ 


1.830 


2.438 


19.459 


.079 


.097 


20 


506.38 


1.857 


2.475 


19.748 


.080 


.099 


30 


499 06 


1.884 


2. 511 


20.038 


.081 


.100 


40 


491.96 


1. 912 


2.547 


20.327 


.082 


.102 


50 


485.05 


1.938 


2.584 


20.616 


.084 


.103 


Z2 


478.34 


1.967 


2.620 


20.906 


.085 


.105 


10 


471.81 


1.994 


2.657 


21.195 


.086 


.106 


20 


465.46 


2.021 


2.693 


21.484 


.087 


.107 


30 


459.28 


2.049 


2.730 


21.773 


.088 


.109 


40 


453.26 


2.076 


2.766 


22.063 


.089 


.110 


50 


447.40 


2.104 


2.803 


22.352 


.091 


.112 


Z3 


441.68 


2. 131 


2.839 


22.641 


.092 


.113 


10 


436.12 


2.159 


2.876 


22.930 


.093 


.115 


20 


430.69 


2.186 


2.912 


23.219 


.094 


.116 


30 


425.40 


2.213 


2.949 


23 . 507 


.095 


.118 
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RAILWAY CURVES. 



• 

4) 

1) 




Ordinates. 


Chord 


Ordinates for 
Rails. 




Radii. 






Deflec 






>0 














25. 


50. 


tion. 


18. 


20. 


o ; 

13 40 


420.23 


2.241 


2.985 


23.796 


.096 


.119 


SO 


415.19 


2.268 


3.022 


24.085 


.098 


.120 


Z4 


410.28 


2.296 


3.058 


24.374 


.099 


.122 


10 


405.47 


2.323 


3.095 


24.663 


.100 


.123 


20 


400.78 


2.351 


3. 131 


24.951 


.101 


.125 


30 


396.20 


2.378 


3.168 


25.240 


.102 


.126 


40 


391.72 


2.406 


3.204 


25.528 


.103 


.128 


50 


387 . 34 


2.433 


3.241 


25.817 


.105 


.129 


15 


383.06 


2.461 


3.277 


26.105 


.106 


.131 


10 


378.88 


2.4S8 


3.314 


26.394 


.107 


.132 


20 


374.79 


2.515 


3.350 


26.682 


.108 


.135 


30 


370.78 


2.543 


3.387 


26.970 


.109 . 


.135 


40 


366.86 


2.570 


3.423 


27.258 


.110 


.136 


. 50 


363.02 


2.598 


3.460 


27.547 


.112 


.138 


z6 


359.26 


2.625 


3.496 


27.835 


.113 . 


.139 


10 


355.59 


2.653 


3.533 


28.123 


.114 . 


.141 


20 


351.98 


2.680 


3.569 


28.411 


.115 


.142 


30 


348.45 


2.708 


3.606 


28.699 


.116 . 


.143 


40 


344.99 


2.736 


3.643 


28.986 


.117 


.145 


50 


341.60 


2 .763 


3.679 


29.274 


.119 


.146 


Z7 


338.27 


2.791 


3.716 


29.562 


.120 


.148 


lO 


335.01 


2.818 


3.752 


29.850 


.121 


.149 


20 


331.82 


2.846 


3.789 


30.137 


.122 


.151 


30 


328.68 


2.873 


3-825 


30.425 


.123 


.152 


40 


325.60 


2.901 


3.862 


30.712 


.124 


.154 


« 50 


322. 5g 


2.928 


3.898 


31.000 


.126 


.155 


z8 


319.62 


2.956 


3.935 


31.287 


.127 


.156 


10 


316.71 


2.983 


3.972 


31.574 


.128 


.158 


20 


313.86 


3. on 


4.008 


31.861 


.129 . 


.159 


30 


311.06 


3.039 


4.045 


32.149 


.130 


.i6i 
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RAILWAY CURVES. 



• 


Radii. 


Ordinates. 


Chord 
Deflec 


Ordinates for 
Rails. 


U 














25. 


50. 


tion. 


18. 


20. 


o / 

z8 40 


308.30 


3.066 


4.081 


32.436 


.131 


.162 


50 


305.60 


3.094 


4. 118 


32.723 


.133 


.164 


29 


302.94 


3. 121 


4.155 


33.010 


.134 


.165 


10 


300.33 


3.149 


4. 191 


33.296 


.135 


.166 


20 


297.77 


3.177 


4.228 


33.583 


.136 


.168 


30 


295.25 


3.204 


4.265 


33.870 


.137 


.169 


40 


292.77 


3.232 


4.301 


34.157 


.138 


.171 


50 


290.33 


3.259 


4.338 


34.443 


.140 


.172 


20 


287.94 


3.287 


4.374 


34.730 


.141 


.174 



THICKNESS OF ARCHES— Brick. 



Rad. 


Thickness 


Rad. 


Thickness 


Rad. 


Thickness 


of 


at 


of 


at • 


of 


at 


Arch. 


Crown. 


Arch. 


Crown. 


Arch. 


Crown. 


Feet. 


Inches. 


Feet. 


Inches. 


Feet. 


Inches. 


2 


6.7 


II 


16.0 


20 


21.5 


3 


8.3 


12 


16.6 


22 


22.6 


4 


96 


13 


17.3 


24 


23.5 


5 


10.8 


14 


i8.o 


25 


24.0 





II. 8 


\l 


18.7 


30 


26.3 


7 


12.7 


19.2 


35 


28.4 


8 


13.6 


\l 


19.8 


40 


30.4 


9 


14.4 


20.4 


45 


32.2 


10 


15. 1 


19 


20 9 


SO 


34.0 



For arches of gfranite or other hard stone the above thickness 
may be reduced by one-fourth. 
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DIMENSIONS AND RESISTANCES OF PURE 

COPPER WIRE.* 



0) 


Diameter 
Mils. 




Feet 
per lb. 


Resistance at 75° F. 


Am. G, 

Brow 

Shai 

Numl 


Ohms 
per mile. 


Feet 
per ohm. 


oooo 

OOO 

oo 



z 

2 

3 

4 

i 

I 

9 

lO 
ZI 
Z2 

13 
14 


460.000 
409.640 
364.800 

324.950 
289.300 
257.630 
229.420 
204.310 
181.940 
162.020 
144.280 
128.490 

114.430 
101.890 
90.742 
80.808 
71.961 
64.084 


1.56 

1.97 

1.49 

3.13 

3.95 

4.99 
6.29 

7.93 
10.00 
12. 6i 

15.90 
20.05 
25.28 

31.38 
40.20 
50.69 

63.91 
80.59 


.25903 
.32664 

.41187 

.51909 

.65490 
.82582 
I. 0414 

1.3131 
1.6558 
2.0881 
2.6331 
3.3201 
4.1860 
5.2800 
6.6568 

8 . 3940 
10.585 
13.680 


1 

20583 . 
16165. 
12820. 
10409. 
8062.3 

6393 . 7 
5070.2 

4021.0 

3188.7 
2528.7 
2005.2 

1590.3 
1261.3 

1000. 
793.18 
629.02 

498.83 
385.97 



'Calculated on the basis of Dr. Matthiessen's standard, viz. : 
I mile of pure copper wire of 1-16 in. diameter equals 13.59 
ohms at 15.5° C. or 59.9" Fahr. 
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DIMENSIONS AND RESISTANCES OF PURE 

COPPER WIRE. 



• 

2 fl a*^ 


Diameter 
Mils. 


Feet 
per lb. 


Resistance at 75° F. 


Am. Gs 

Browi 

Shar 

Numl 


Ohms 
per mile. 


Feet 
per ohm. 


\l 


57.068 


101.63 


16.477 


321.02 


50.820 


128.14 


21.221 


248.81 


17 


45.257 


161.59 


26.761 


197.30 


18 


40.303 


203 . 76 


33.745 


156.47 


19 


35.390 


264 . 26 


43.765 


120.64 


20 


31.961 


324.00 


53.658 


98.401 


21 


28.462 


40S.56 


67.660 


78.037 


22 


25 . 347 


515.15 


85.283 


61. 911 


23 


22.571 


649 . 66 


107.59 


49.087 


24 


20.100 


819.21 


135.67 


38.918 


25 


17.900 


1032.96 


171.07 


30.864 


20 


15.940 


1302.61 


215.79 


24.469 


II 


14.195 


1642.55 


272.02 


19.410 


12,641 


2071.22 


343.02 


15.393 


29 


11.257 


2611.82 


432.53 


12.207 


30 


10.025 


3293.97 


545 . 39 


9.6812 


31 


8.928 


4152.22 


671.99 


7.8573 


32 


7.950 


5236.66 


867.27 


6.0880 


33 


7.080 


6602.71 


1093.4 


4.8290 


34 


6.304 


8328.30 


1379.3 


3.8281 


3i 
30 


5.614 


10501.35 


1738.9 


3.0363 


5.000 


13238.83 


2192.5 


2.4082 


II 


4.453 


16691.06 


2765.5 


1.9093 


3.965 


20854.65 


3486.7 


I. 5143 


39 


3.531 


26302 . 23 


4395 . 5 


I. 2012 


40 


3.144 


33175.94 


5542.1 


.9527 
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COPPER WIRE. 



Weight and Length. 



B.W.G., 

No. 


Diameter. 
Inch. 


Area. 

Circular 

Mils=d«. 


Pounds 
per mile, 
1,760 yds. 


Feet per 
pound. 


oooo 


.454 


2061 16 


3294.32 


1.60276 


ooo 


.425 


180625 


2886.89 


1.82895 


oo 


.380 


144400 


2307.92 


2.28777 


o 


.34 


115600 


1847.62 


3.85773 


I 


.300 


90000 


1438.43 


3.6706 


2 


.284 


80656 


1289. II 


4.0958 


3 


.259 


67081 


1072.15 


4.9247 


4 


.238 


56644 


905.333 


5.8321 


i 


.22 


48400 


773.56 


6.8255 


.203 


41209 


658.638 


8.0165 


I 


.18 


32400 


517.844 


10.1962 


.165 


27225 


435.235 


12.1345 


9 


.148 


21904 


350.089 


15.0818 


lO 


.134 


17956 


286.99 


18.398 


II 


.12 


14400 


230.152 


22.9413 


12 


.109 


11881 


189.893 


27.805 


13 


.095 


9025 


144.245 


36.6046 


14 


.083 


6889 


110.1061 


47.954 


15 


.072 


5184 


82.855 


63.7267 


10 


.065 


4225 


67.6276 


78 . 1902 


^Z 


.058 


3364 


53.7665 


98 . 203 


18 


.049 


2401 


38.3748 


1 137.590 


19 


.042 


1764 


28.1837 


187.276 
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COPPER WIRE. 
Weight and Length — continued. 



B.W.G., 
No. 



20 
21 
22 

23 
24 

2^ 

2 

2: 

29 

30 



Diameter. 
Inch. 



.035 
.032 
.028 
.02$ 
.022 
.020 
.018 
.016 
.014 
.013 
.012 



Area. 

Circular 

Mils=d». 



1225 
1024 
784 
625 
484 
400 

324 
256 

196 
169 
144 



Pounds 
per mile, 
1,760 yds. 



19.579 
16.3665 

12.5301 

9.9892 

7.7357 

6.39315 

5.17844 

4.0916 
3.13264 
2 . 701 I 
2.30152 



Feet per 
pound. 



269.676 
322.610 

421.384 

528.570 

682.55 
825.883 
1019.61 
1290.44 
1685.48 
1954.76 
2294.18 



Length and Resistance. 



B.W.G., 


Feet per 


Miles per 


Ohms per 


No. 


ohm. 


ohm. 


mile. 


0000 


19966.5 


3.7815 


.264443 


000 


17497.15 


3.31385 


.301763 


00 


13988.04 


2.64925 


.377465 





11198.17 


2.12086 


.471505 


X 


8718.30 


1.6512 


.60562 


2 


7813.50 


1.47973 


.67580 


3 


6498.14 


I. 2307 I 


.81254 


4 


5487.107 


1.03923 


.962256 
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COPPER WIRE. 
Length and Resistance — continued. 



B.W.G., 


Feet per 


Miles per 


Ohms per 


No. 


ohm. 


ohm. 


mile. 


1 


4688.51 


.887975 


1.12616 


3991.91 


.756044 


1.32267 


7 


3138.59 


.59443 


1.68228 


8 


2637.29 


.499486 


2.00206 


9 


2121.84 


.401864 


2.488405 


lO 


1739.40 


.329432 


3.03553 


II 


1394.93 


.264191 


3.78514 


12 


1150.91 


.217976 


4.58766 


13 


874.252 


.165578 


6.03945 


14 


667.338 


.12639 


7.91203 


15 


502.175 


.095109 


10.5142 ' 


10 


409.276 


.077514 


12.9008 


;i 


325.871 


.061718 


16.20274 


232.585 


.04405 


22.7014 


19 


170.879 


.032363 


30.8991 


20 


149.3915 


.022475 


44.4947 


21 


99.195 


.018787 


53.2285 


22 


75.9461 


.014384 


69.5230 


23 


60.5437 


.011467 


87.2090 


24 


46.8851 


.008 79 


112. 616 


25 


38 . 748 


.007338 


136.265 


20 


31.3859 


.005944 


168.229 


27 


24.7987 


.004696 


212.914 


28 


18.9865 


.003595 


278.092 


29 


16.3710 


.003100 


322.522 


30 


13.9493 


.002641 


378.514 
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MELTING POINT OF METALS AND ALLOYS. 

Mercury 38* Fah, 

Tin 442** 

Bismuth 497" 

Lead 612** 

Zinc 773° 

Antimony 810° 

Brass 1,869° 

Silver i,873° 

German Silver about 2,000** 

Copper 1,996° 

Gold 2,016° 

Iron, Cast 2,786° 

•*. Wrought 3,286° 

Nickel (approximately) 2,800° 

Manganese ** 3,000° 

Platinum 3,286° 



<( 



FUSIBLE ALLOYS. 

For Safety Plugs and Fire Alarms. 

(fusible amalgam.) 

Melting at 53° C. — Arcet's metal 9 parts. 

Mercury i ** 

(wood's alloy.) 

66°-7i° — Lead 2 parts. 

Tin 4 

Bismuth 7 to 8 
Cadmium i to 2 

(arcet's metal.) 

94° C. — Lead 5 parts. 

Tin 3 " 

Bismuth 8 '* 
210° F. — Tin 3, lead 5, bismuth about 8 parts. 
246° F. — Tin 4, bismuth 5, lead i part. 
286° F. — Tin I, bismuth i part. 

334* 



<< 



It 



14 



It 



(< 



t< 



It 



it 



1 



.0 17 j Tin 2, bismuth i part. 
^•""jTi] 



Tin 3, lead 2 parts. 
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ALLOYS USED IN ELECTRICAL WORK. 



Alloys. 



Brass, engine bearings. . . 
Tough brass, engine work. 



{( 



i( 



Yellow brass 

Flanges to stand brazing. . 

Bell-metal 

Babbitt's metal 

Brass, for bearings 

** for straps 

Muntz's sheathing 

Metal to expand in cooling. 

Pewter 

Spelter 

Statuary bronze 

Type-metal from 

to 



it 



Solders. 



For lead. 



tin, 



i( 



pewter 

*' brazing (hardest) 

*' (hard) 

" (soft) 

** or 



c 



13 
15 
25 



5 
10 

7 
16 



100 



I 
I 
2 



I 
2 



Wi 

O 
U 



112 

100 

160 

2 

32 

16 

I 

64 

130 

6 



I 
90 



3 

I 

4 



u 

C 



1 
4 



15 

5 
I 

I 



I 
I 

4 



I 

5 



I 
I 

3 



c 
o 

a 

c 

< 



2 

17 



I 
I 



2 



2 

3 

7 



2 



*^ 

a 

en 
PQ 



180 



ALLOYS USED IN ELECTRICAL INSTRUMENT 

WORK. 



"Free" Brass 

Common Brass 

•* Deep Red Gun " Metal 

"Best" Gun Metal 

German Silver, Be?t 

2nd Quality. . . 
Babbitt's Metal 



c 



I 

I 



lo 



1^ 

a 
o 

U 



u 

C 

N 



2 
I 

9 

8 

2 
2 
I 



I 

I 



I 
I 






I 

.5 



cd w 
1^ cd 

U Ih 



Red and Best Gun Metals ought to have i^ lbs. per 
cwt. of zinc added, and the alloy should be melted 
twice to insure sound castings. In making German 
silver, the nickel and copper are placed in layers in the 
crucible and the zinc added afterwards. 



SOLDERING. 

For electric apparatus resin should be used as flux. 
If chloride of zinc is used, it harbors damp, besides cor- 
roding the metals. Iron line wires are soldered together 
by chloride of zinc solution (zinc dissolved in spirit of 
salt), with a little HCl added to clean the surfaces. 
Rain cleans the joint. When copper wire is soldered to 
iron, zinc, etc., resin should be used, or if chloride of 
zinc, the joint should be washed afterwards to remove 
the acid. Unannealed wires should be soldered at as 
low a temperature as possible. 

i8i 



SOLDERS. 

Parts. 
Soft spelter solder (for com- ) i copper, i zinc. 

mon brass-work) f ij '• 6 *' or lo brass 

Hard spelter solder (for iron). 2 " i ** 

For fine brass-work 8 ** 8 " i silver. 

For steel 3 ** i ** 19 ** 

Hard silver solder i ** -'* 4 ** 

Soft *• *' 2 silver, i brass wire. 

Gold solder 24 gold, 2 silver, i copper. 

Silver solders are used for joining the individual 

wires in cables, and fine work in apparatus. They are 

very fusible and non-corrosive. 

Coarse tin solder tin, i ; lead 2 to 3. 

Common tin solder ** i ; ** i 

Fine tin solder "2; ** i 

These are used for line wires, the last being best. 

Pewterer's soft solder (for } bismuth 2 parts, lead 4, 
lead) f tin 3. 

Pewterer's common solder. -1 ^^!™"i^ ^ ** '* '» 

( tin 2. 

Pewterer's com. solder, f us- i bismuth 8 *' " 4. 

ing at 320" Fah ) tin 4. 

Pewterer's com. solder, fus- ) bismuth 8 ** 3, 

ing at 202° Fah ) tin 5. 

Mercury reduces the fusing point still further. These 
solders are useful for soldering tinfoil in making lead 
tubes and covered wires. The tenacity of fine tin solder 
is about 7,500 lbs. per square inch. 

FLUXES FOR SOLDERING OR WELDING. 

Iron or steel Borax or sal-ammoniac. 

Tinned iron Resin or chloride of zinc. 

Copper and brass Sal-ammoniac or chloride of zinc. 

Zinc  Chloride of zinc. 

Lead Tallow or resin. 

Lead and tin pipes. . . Resin and sweet oil. 
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BRAZING. 

The edges filed or scraped clean and bright, covered 
with spelter and powdered borax and exposed in a clear 
fire to a heat sufficient to melt the solder. ' 

CASE-HARDENING. 

Place horn, hoof, bone-dust, or shreds of leather, 
together with the article to be case-hardened, in an iron 
box subject to a blood-red heat, then immerse the 
article in cold water. 

Some engineers cut up the shreds, etc., fine, and mix 
them with white wine vinegar and salt. 

CASE-HARDENING WITH YELLOW PRUSSIATE 

OF POTASH. 

Heat the articles after polishing to a bright red, rub 
the surface over with prussiate of potash ; allow it to 
cool to dull red, and immerse it in water. 

CASE-HARDENING MIXTURES. 

3 prussiate of potash to i of sal-ammoniac mixed, or 
2 sal-ammoniac, 2 of bone-dust, and i of prussiate of 
potash. 

LACQUER FOR BRASS. 

8 oz. shellac dissolved in i gallon spirits of wine ; or 
8 oz. shellac, 2 oz. gum sandarac, 2 oz. annato, ^ oz. 
dragon's blood, dissolved in i gallon spirits of wine. 

LACQUER FOR IRON. 

3 lbs. asphalt, J lb. shellac, dissolved in i gallon of 
turpentine ; or 12 of amber, 12 of turpentine, 2 of as- 
phalt, and 6 oz. of drying oil. 
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CONTRACTION OF CASTINGS. 

** Inches of 

Inch. ]eng:th. 

In thin Brass castings ^ in 9 

10 
12 
12 
12 
12 
12 

12 

12 



thick 

Zinc castings. 

Lead, according to purity "A to A 

Copper " " A "A 

Tin " " A"-Ar 

Silver " " | 

Cast Iron" " j J^n^s f ^ 

pipes.... i 

Cast Steel. 



«< 



c< 



<c 



<i 



(< 



«« 



(i 



l< 



The above values fluctuate with the form of pattern, 
amount of ramming, and temperature of metal when 
poured. Green sand castings contract less than .loam 
or dry sand castings. 

PROPORTIONATE WEIGHT OF CASTING TO 
WEIGHT OF WOOD PATTERN. 



A Pattern 


weighing One 


• 

c 

2 

1— « 


• 

to 

u 


• 

0. 


• 


• 


• 

c 


Pound made of 


4mt 

to 

u 



U 


s 


.»-« 

M 






lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


Pine or Fir will weigh in . . 


14 


15.8 


16.716.3 


17. 1 13.5 


Oak 




9 


10. 1 


10.4 


10.3 


10.9 8.6 


Beech 




9.7 


10.9 


II. 4 


II. 3 


II. 9 


9.1 


Linden 




13.4 


15. 1 


16.7 


15.5 


16.3 


12.9 


Pear 




10.2 


II. 5 


II. 9 


II. 8 


12.4 


9.8 


Birch 




10.6 


II. 9 


12.3 


12.2 


12.9 


10.2 


Alder 




12.8 


14.3 


14.9 


I4.7;i5.5 


12.2 


Mahogany 




II. 7 


13.2 


13.7 


13.5 


14.2 


II. 2 


Brass 




0.84 


0.950.99 


0.98 


I.O 


0.81 
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WEIGHT OF IRON BOLTS WITH HEXAGON 
NUTS. 



Length. 


r 


♦" 


r 


r 


." 


14" 


ti" 


Ins. 


07 


OI 


oz 


oz 


lbs. 






Ij 


1* 


7 




n* 




a 


?f 


2 




7i 










2j 




8( 


14 


aoj 


. 


3 




ii 


4 

5i 


4 


11 


23 




• 
If, 


3 


3 
3 


4l 
5, 


6i 


"t 


i8 
19 


S 




V' 


3, 


3 


8' 


ii 


i4 lo 

13 1 21 

.3} !2 


3H 

29 

•TO 




3 


3 
3 


4 
4 








■P 










t 


st 


:s» 


24 

25 


33 




3 \ 


3I 


4 


8i 


4 






36 




3A 


























9» 


■01 






zS 












i»* 


ibJ 




39 


1"t 










"t 


18 
10 




30 
31 


411 
43 


3 
3 




■lit 






















"i 


" 


33 


45I 


3 


s4 
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SHRINKAGE OF CASTINGS. 
Casliron i 

L^dL .■.■.■.■.■.'.'.■.■.■.■.■.;: "'..■.': ::::;: J 
Tin Y 

Zinc A 
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CRUSHING STRENGTH OF WROUGHT IRON 

COLUMNS WITH FLAT END BEARINGS. 

« 

Pressures in lbs. per square inch. 



Length 






of Column in 


Square 


Phcenix 


Terms of Least 


Column. 


Column. 


Diameter. 






zo 


37 .740 


41.609 


zz 


37.733 


41.404 


Z2 


37.581 


41.189 


13 


37.421 


40.961 


14 


37.249 


40.721 


\l 


37.067 


40.476 


36.876 


40.212 


\l 


36.679 


39-935 


36.470 


39.645 


19 


36.252 


39.343 


20 


36.024 


39.030 


2Z 


35.785 


38.706 


22 


35.544 


38.373 


23 


35.292 


38.029 


24 


35.033 


37.677 


25 


34.767 


37.317 


20 


34.492 


36.949 


^Z 


34.212 


36.575 


28 


33.929 


36.192 


29 


33.639 


35.807 


30 


33.344 


35.424 


31 


33.044 


35.021 


32 


32 . 740 


34.621 


33 


32.431 


34.219 


34 


32.120 


33.813 


35 


31 . 806 


33.406 


40 


30.198 


31.352 
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ULTIMATE STRENGTH OF COLUMNS WITH 

ONE PIN END. 



Length 

of Column in 

Terms of Least 

Diameter. 



xo 
zz 

Z2 
13 

\l 

z8 

19 
20 

2Z 
22 

23 

24 

25 
26 

27 
28 

29 

30 

31 

32 

33 
34 

35 
30 

37 
38 

39 

40 



Square 
Column. 



Phosnix 
Column. 



37 . 506 


38 . 567 


37.188 


38.145 


36.860 


37.713 


36.524 


37.270 


36.178 


36.817 


35.824 


36.364 


35.494 


35.940 


35.121 


35.458 


34.748 


34.957 


34.368 


34.470 


33.971 


33.962 


33 . 566 


33.445 


33.152 


32.919 


32.729 


32.386 


32 . 299 


31.847 


31.862 


31.304 


31.420 


30.759 


30.973 


30.212 


30.523 


29.664 


30.070 


29.117 


29.615 


28.571 


29.153 


28.029 


28.703 


27.489 


28.246 


26.948 


27 . 794 


26.424 


27.337 


25.899 


26.885 


25.381 


26.424 


24.869 


25.990 


24.364 


25.547 


23.866 


25.109 


23.377 
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ULTIMATE STRENGTH OF COLUMNS WITH 

TWO PIN ENDS. 



Length 






of Column in 


Square 


Phoenix 


Terms of Least 


Column. 


Column. 


Diameter. 






zo 


36.128 


34.515 


II 


35.690 


33.914 


12 


35.240 


33.440 


13 


34.780 


32.922 


14 


34.307 


32.374 


15 
10 


33.800 


31.825 


33.319 


31.240 


\l 


33.814 


30.669 


32.296 


30.084 


19 


31.766 


29.494 


20 


31.226 


28.894 


21 


30.679 


28.283 


22 


30.126 


27.670 


23 


29.568 


27.057 


24 • 


29.007 


26.444 


^§ 


28.444 


•25.834 


26 


27.880 


25 229 


27 


27.318 


24.629 


28 


26.759 


24.036 


29 


26 . 202 


23.451 


30 


25.650 


22.874 


31 


25 . 103 


22.307 


32 


24.561 


21.750 


33 


24.028 


21.204 


34 


23.501 


20.669 


li 


22.982 


20.146 


22.472 


19.635 


n 


21.970 


19.135 


21.477 


18.647 


39 


20.994 


18.172 


40 


20.520 


17.709 
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TABLE SHOWING THE AREA, AVERAGE DEPTH, 
AND ELEVATION OF THE PRINCIPAL LAKES 
ON THE GLOBE. 



Names of 
Lakes. 



Caspian Sea 

Sea of Aral 

Dead Sea 

Lake Baikal 

Lake Superior... . 
Lake Michigan.. . 

Lake Huron 

Lake Erie 

Lake Ontario. . . . 
Lake Nicaragua.. 

Lake Titicaca 

Great Salt Lake. . 

Lake Tchad 

Lake Ladoga 



Area in 
Square 
Miles. 



145,000 

30,000 

300 

14,000 

31,500 

23,150 

23,100 

7,800 

6,900 

4,000 

4,000 

1.875 
14,000 

6,190 



Average 

Depth 

in feet. 



250 
100 
200 

• • 

1,000 
1,000 
1,000 
204 
636 
300 
700 



1,200 



Elevation of 

surface above 

level of the sea 

in feet. 



—83.4 
—26 

—1,312 

1,280 

600 

578 
578 

565 
231 
300 
12,846 
4,210 
830 



ANNUAL RAINFALL IN THE UNITED STATES. 
On the Atlantic Seaboard. 

Inches. 
Boston (lat. 42°2i') 44 

New York (lat. 40°43') 45 

Philadelphia (lat. 40°) 43j 

Washington (lat. 38°53') 40 

Charleston (lat. 32''46') 48 

St. Augustine (lat. 29°48') 32 
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On the Gulf. 

Inches. 

Mobile (lat. 30V') 64 

New Orleans (lat. 29°57') 51 

In the Mississippi Valley. 

St. Louis (lat. sS'^ay') 42 

Cincinnati (lat. 39°6') 47 

On the Pacific Coast. 

Portland, Oregon (lat. 46°ii') 39 

Port Oxford (lat. 42°44') 71 

San Francisco (lat. 37°48') 23 



DISTANCES AND AREAS ON THE SURFACE 

OF THE GLOBE. 



At •* Lat. 


Longitude. 


Latitude. 




Feet to i'. 


Miles to 1°. 


Feet to i'. 


Miles to I °. 





6086 


69.15 


6045 


68.69 


10 


5994 


68.11 


6047 


68.70 


20 


5721 


65.01 


6053 


68.77 


30 


5275 


59.94 


6061 


68.88 


40 


4669 


53.05 


6071 


69.00 


45 


4311 


48.99 


6076 


69.05 


1^ 


3920 


44.54 


6081 


69.10 


60 


3051 


34.66 


6091 


69.21 


22 


2088 


23.73 


6100 


69.32 


1060 


12.05 


6105 


69.38 


90 








6107 


69.39 



190 



TABLE OF VOLUMES OF AIR OR OTHER GAS- 
EOUS BODY AT DIFFERENT PRESSURES 
AND TEMPERATURES.— The Volume at 6o° F. 

AND 30 INCHES BAROMETRIC PRESSURE BEING TAKEN 

AS A Standard Unit. 



Bar. 


Temperature. 


In. 


48° 


50° 


52° 


54' • 


56° I 


58** 


28.0 


.960 


.956 


.951 


.946 


.942 


.937 


28.1 


.964 


.959 


.955 


.951 


.945 


.941 


28.2 


.967 


.963 


.958 


.953 


949 


.944 


28.3 


.971 


.966 


.961 


.957 


.952 


.947 


28.4 


.974 


.970 


.965 


.960 


.955 


.951 


28.S 
28.6 


.978 


.973 


.968 


.964 


959 


954 


.981 


.977 


.972 


.967 


.962 


958 


28.7 
28.8 


.985 


.980 


.975 


.970 


966 


,961 


.988 


.984 


.979 


.974 


.969 


964 


28.9 


.992 


.987 


.982 


.977 


973 


.968 


29.0 


.995 


.990 


.986 


.981 


.976 


971 


29. z 


.999 


.994 


.989 


.984 


•979 


975 


29.2 


1.002 


.997 


.992 


.988 


982 


978 


29.3 


1.006 


1. 001 


.996 


.991 


.986 


981 


29.4 


1.009 


1.004 


.999 


.995 


.990 


985 


29.S 
29.0 


1. 013 


1.008 


1.003 


.998 


993 


988 


1. 016 


I. on 


1.006 


1. 001 


996 


992 


29.7 


1. 019 


1. 015 


1. 010 


1.005 I. 


,000 


995 


29.8 


1.023 


1. 018 


1. 013 


1.008 I. 


003 


998 


29.9 


1.026 


1.022 


1. 017 


I. 012 I. 


.007 I. 


002 


30.0 


1.030 


1.025 


1.020 


I. 015 I 


010 I. 


005 


30.x 


1. 033 


1.029 


1.024 


I. 019 I 


014 I. 


009 


30.2 


1.037 


1.032 


1.027 


1.022 I 


.017 I. 


012 


30.3 


1.040 


1.036 


1.030 


1.025 I 


.020 I 


015 


30.4 


1.044 


1.039 


1.034 


1.029 I 


.024 I 


.019 


30.5 


1.047 


1.042 


1.037 


1.032 I 


.027 I 


022 


30.6 


1. 051 


1.046 


1. 041 


1.036 I 


.031 I 


.026 


30.7 


1.054 


1.049 


1.044 


1.039 I 


.034 I 


.029 


30.8 


1.058 


1.053 


1.048 


1.043 I 


.037 I 


.032 


30.9 


1. 061 


1.056 


1. 051 


1.046 I 


.041 I 


.036 


31.0 


1.065 


1.060 


1.055 


1.049 I 


.044 I 


.039 
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TABLE OF VOLUMES OF AIR OR OTHER GAS- 
EOUS BODY AT DIFFERENT PRESSURES 
AND TEUPERATURES-^onHnued. 



Bar. 




Temperature 


• 




In. 


60° 


62' 


64° 


aa** 


68*' 


28.0 


.932 


.927 


.922 


.917 


.912 


28.1 


.936 


.930 


.926 


.921 


.916 


28.2 


.939 


.934 


.929 


.924 


.919 


28.3 


.942 


.937 


.932 


.928 


.922 


28.4 


.946 


.941 


.936 


.931 


.926 


28.5 
28.6 


.949 


.944 


.939 


.934 


.929 


.953 


.947 


.943 


.938 


.932 


28.7 
28.8 


.956 


.951 


.946 


.941 


.936 


.959 


.954 


.949 


.944 


.939 


28.9 


.963 


.958 


.953 


.948 


.942 


29.0 


.966 


.961 


.956 


.951 


.946 


29.1 


.969 


.964 


.959 


.954 


.949 


29.2 


.973 


.968 


.963 


.958 


.952 


29 3 


.976 


.971 


.966 


.961 


.956 


29.4 


.980 


.975 


.969 


.964 


.959 


29.5 
29.6 


.933 


.978 


.973 


.968 


.962 


.986 


.981 


.976 


.971 


.966 


29.7 


.990 


.985 


.980 


.974 


.969 


29.8 


.993 


.988 


.983 


.978 


.972 


29.9 


.997 


.991 


.986 


.981 


.976 


30.0 


1. 000 


.995 


.990 


.985 


.979 


30.1 


1.003 


.998 


.993 


.988 


.983 


30.2 


1.007 


1.002 


.996 


.991 


.986 


30.3 


1. 010 


1.005 


1. 000 


.995 


.989 


30.4 


1. 014 


1.008 


1.003 


.998 


.993 


30.5 


1. 017 


1. 012 


1.006 


1. 001 


.996 


30.6 


1.020 


1. 015 


1. 010 


1.005 


.999 


30.7 
30.8 


1.024 
1.027 


1. 018 
1.022 


1. 013 
1. 017 


1.008 

I. on 


1.003 
1.006 


30.9 


1. 031 


1.025 


1.020 


1. 015 


1.009 


31.0 


1.034 


1.029 


1.023 


1. 018 


1. 013 
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TABLE OF VOLUMES OF AIR OR OTHER GAS- 
EOUS BODY AT DIFFERENT PRESSURES 
AND TEMPERATURES— continued. 



Bar. 




Temperature 


9 




In. 


70° 


72° 


74° 


76° 


78° 


28.0 


.907 


.902 


.897 


.892 


.887 


28.1 


.911 


.905 


.900 


.895 


.890 


28.2 


.914 


.909 


.904 


.898 


.893 


28.3 


.917 


.912 


.907 


.902 


.896 


28.4 


.921 


.915 


.910 


.905 


.900 


28.5 


.924 


.919 


.914 


.908 


.903 


28.6 


.927 


.922 


.917 


.912 


.906 


28.7 


.931 


.925 


.920 


.915 


.909 


28.8 


.934 


.929 


.924 


.918 


.913 


28.9 


.937 


.932 


.927 


.921 


.916 


29.0 


.941 


.935 


.930 


.925 


.919 


29.1 


.944 


.939 


.933 


.928 


.923 


29.2 


.947 


.942 


.937 


.931 


.926 


29.3 


.950 


.945 


.940 


.935 


.929 


29.4 


.954 


.949 


.943 


.938 


.932 


29. 5 


.957 


.952 


.947 


.941 


.936 


29.6 


.960 


.955 


.950 


.944 


.939 


29.7 


.964 


.959 


.953 


.948 


.942 


29.8 


.967 


.962 


.957 


.951 


.946 


29.9 


.970 


.965 


.960 


.954 


.949 


30.0 


.974 


.968 


.963 


.958 


.952 


30.1 


.977 


.972 


.966 


.961 


.955 


30.2 


.980 


.975 


.970 


.964 


•959 


30.3 


.984 


.978 


.973 


.968 


.962 


30.4 


.987 


.982 


.976 


.971 


.965 


30.5 


.990 


.985 


.980 


.974 


.969 


30.6 


.994 


.988 


.983 


.977 


.972 


30.7 


.997 


.992 


.986 


.981 


.975 


30.8 


1. 000 


.995 


.990 


.984 


.978 


30.9 


1.004 


.998 


.993 


.987 


.982 


31.0 


1.007 


1.002 


.996 


.991 


.985 
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OF THE VOLUME AND WEIGHT OF DRY AIR 

At Different Temperatures under a Constant At- 
mospheric Pressure of 29.92 inches of Mercury, 
the Volume at 32° Fahrenheit being i. 



Temp. 


Volume 


Weight 


Temp. 


Volume 


Weight 


in 


in cubic 


of cub. ft. 


in 


in cubic 


of cub. ft. 


Deg. 


feet. 


in lbs. 


Deg. 


feet. 


in lbs. 


32 


I. goo 


0.0807 


650 


2.260 


0.0357 


42 


1.020 


0.0791 


700 


2.362 


0.0338 


52 


1. 041 


0.0776 


750 
800 


2.464 


0.0328 


02 


1. 061 


0.0761 


2.566 


0.0315 


72 


1.082 


0.0747 


850 


2.668 


0.0303 


82 


1. 102 


0.0733 


900 


2.770 


0.0292 


92 


1. 122 


0.0720 


950 


2.872 


0.0281 


Z02 


1. 143 


0.0707 


1,000 


2.974 


0.0268 


112 


1. 163 


0.0694 


I, zoo 


3.177 


0.0254 


122 


1. 184 


0.0682 


1,200 


3.381 


0.0239 


132 


1.204 


0.0671 


1,300 


3.5^5 


0.0225 


142 


1.224 


0.0660 


1,400 


3.789 


0.0213 


102 


1.245 


0.0649 


1,500 
1,000 


3.993 


0.0202 


1.265 


0.0638 


4.197 


0.0192 


172 
182 


1.285 


0.0628 


1,700 


4.401 


0.0183 


1.306 


0.0618 


z,8oo 


4.605 


0.0175 


192 


1.326 


0.0609 


1,900 


4.809 


0.0168 


202 


1.347 


0.0600 


2,000 


5.012 


0.0161 


212 


1.367 


0.0591 


2,100 


5.216 


0.0155 


230 


1.404 


0.0575 


2,200 


5.420 


0.0149 


250 


1.444 


0.0559 


2,300 


5:624 


0.0142 


275 


1.495 


0.0540 


2,400 


5.828 


0.0138 


300 


1.546 


0.0522 


2,500 
2,000 


6.032 


0.0133 


325 


1.597 


0.0506 


6.236 


0.0130 


350 


1.648 


0.0490 


2,700 
2,800 


6.440 


0.0125 


375 


1.689 


0.0477 


6.644 


0.0121 


400 


1.750 


0.0461 


2,900 


6.847 


0.0118 


450 


1.852 


0.0436 


3.000 


7.051 


0.0114 


500 


1.954 


0.0413 


3.100 


7.255 


O.OIII 


550 


2.056 


0.0384 


3,200 


7.459 


0.0108 


000 


2.158 


0.0376 
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HEAT PRODUCED BY COMPRESSION OF AIR. 







Pressure. 
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58 


80 
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73 


50 


58 
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369 




309-4 


00 


88 


20 


73 
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5 
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8vo, cloth 7 00 
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ISHERWOOD (B. F.) Engineering Precedents for 
Steam Machinery. Arranged in the most practical 
and useful manner for Engineers. With illustrations. 
2 vols, in I. 8vo, cloth 2 50 

JAMIESON (ANDREW, C.E.) A Text-book on Steam 

and Steam-Engjnes. Illustrated. i2mo, cloth 300 

Elementary Manual on Steam and the Steam-En- 
gine. z2mo, cloth I 40 

JANNETTAZ (EDWARD). A Guide to the Determina- 
tion of Rocks ; being an Introduction to I.ithology. 
Translated from the French by Professor G. W. 
Plympton. z2mo, cloth i 50 

JONES (H. CHAPMAN). Text-book of Experimental 

Organic Chemistry for Students. i8mo, cloth i 00 

JOYNSON (F. H.) The Metals used in Construction. 
Iron, Steel, Bessemer Metal, etc. Illustrated. i2mo, 
cloth 75 

Designing and Construction of Machine Gearing. 

Illustrated. 8vo, cloth 2 00 

KANSAS CITY BRIDGE (THE). With an Account of 
the Regimen of the Missouri River and a Description 
of the Methods used for Founding in that River. By 
O. Chanute, Chief Engineer, and George Morrison, 
Assistant Engineer. Illustrated with 5 lithographic 
views and 12 plates of plans. 410, cloth — 6 00 

KAPP (GISBERT, C.E.) Electric Transmission of 
Energy and its Transformation, Subdivision, and Dis- 
tribution. A Practical Hand-book. i2mo, cloth 300 

KEMPE (H. R.) The Electrical Engineer's Pocket 
Book of Modern Rules, Formulc, Tables, and Data. 
Illustrated. 32mo, mor. gilt z 75 

KING (W. H.) Lessons and Practical Notes on Steam. 
The Steam-Engine, Propellers, etc., for Young Ma- 
rine Engineers, Students, and others. Revised by 
Chief Engineer J. W. King, United States Navy. 
Svo, cloth 2 00 

KIRKALDY (WM. G.) Illustrations of David Kir- 
kaldy^s System of Mechanical Testing, as Originated 
and Carried On by him during a Quarter of a Century. 
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Comprising a Large Selection of Tabulated Results, 
showing the Strength and other Properties of Ma- 
terials used in Construction, with Explanatory Text 
and Historical Sketch. Numerous engravings and 25 
lithographed plates. 4to, cloth 35 00 

KIRKWOOD (JAS. P.) Report on the Filtration of 
River Waters for the supply of Cities, as practised in 
Europe. Illustrated by 30 double-plate engravings. 
4to, cloth 15 00 

LARRABEE (C. S.) Cipher and Secret Letter and Tele- 
graphic Code, with Hog^s Improvements. i8mo, 
cloth 60 

LARDEN (W., M. A.) A School Course on Heat. i2mo, 
half leather 2 00 

LEITZE (ERNST). Modern Heliographic Processes. 
A Manual of Instruction in the Art of Reproducing 
Drawings, Engravings, etc., by the action of Light 
With 32 wood-cuts and ten specimens of Heliograms. 
8vo, cloth. Second edition 3 00 

LOCKWOOD (THOS. D.) Electricity, Magnetism, and 
Electro-Telegraphy. A Practical Guide for Students, 
Operators, and Inspectors. 8vo, cloth. Third edi- 
tion 2 50 

LODGE (OLIVER J.) Elementary Mechanics, includ- 
ing Hydrostatics and Pneumatics. Revised edition. 
i2mo, cloth I 20 

LOCKE (ALFRED G. and CHARLES G.) A Practical 
Treatise on the Manufacture of Sulphuric Acid. 
With 77 Constructive Plates drawn to Scale Measure- 
ments, and other Illustrations. Royal 8vo, cloth 15 00 

LOVELL (D. H.) Practical Switch Work. A Hand- 

book for Track Foremen. Illustrated. i2mo, cloth.. 1 50 

LUNGE (GEO.) A Theoretical and Practical Treatise 
on the Manufacture of Sulphuric Acid and Alkali with 
the Collateral Branches. Vol. I. Sulphuric Acid. 
Second edition, revised and enlarged. 342 Illustra- 
tions. 8vo., cloth 15 00 

and HUNTER F.) The Alkali Maker's Pocket- 
Book. Tables and Analytical Methods for Manufac- 
turers of Sulphuric Acid, Nitric Acid, Soda, Potash 
and Ammonia. Second edition. i2mo, cloth 300 
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MACCORD (Prof. C. W.) A Practical Treatise on the 
Slide- Valve by Eccentrics, examining by methods the 
action of the Eccentric upon the Slide-Valve, and 
explaining the practical processes of laying out the 
movements, adapting the Valve for its various duties 
in the Steam- Engine. Illustrated. 4to, cloth 2 50 

MAYER (Prof. A. M.) Lecture Notes on Physics. 8vo. 
cloth a 00 

Mcculloch (Prof. R. S.) Elementary Treatise on the 
Mechanical Theory of Heat, and its application to Air 
and Steam Engines. 8vo, cloth 3 50 

MERRILL (Col. WM. E., U. S. A.) Iron Truss Bridges 
for Railroads. The method of calculating strains in 
Trusses, with a careful comparison of the most promi- 
nent Trusses, in reference to economy in combination, 
etc. Illustrated. 4to, cloth 5 00 

METAL TURNING. By a Foreman Pattern Maker. 

Illustrated with 8z engravings. lamo, cloth z 50 

MINIFIE (WM.) Mechanical Drawing. A Text-book of 
Geometrical Drawing for the use of Mechanics and 
Schools, in which the Definitions and Rules of Geom- 
etry are familiarly explained ; the Practical Problems 
are arranged from the most simple to the more com- 
plex, and in their description technicalities are avoided 
as much as possible. With illustrations for Drawing 
Plans, Sections, and Elevations of Railways and Ma- 
chinery ; an Introduction to Isometrical Drawing, and 
an Essay on Linear Perspective and Shadows. Illus- 
trated with over 200 dias^ams engraved on steel. 
With an appendix on the Theory and Application of 
Colors. 8vo, cloth 4 00 

-: Geometrical Drawing. Abridged from the octavo 

edition, for the use of schools. Illustrated with 48 
steel plates. Ninth edition. lamo, cloth 200 

MODERN METEOROLOGY. A Series of Six Lectures, 
delivered under the auspices of the Meteorological 
Society in 1878. Illustrated. lamo, cloth 150 

MOONEY (WM,) The American Gas Engineers* and 
Superintendents* Hand-book, consisting of Rules, 
Reference Tables, and original matter pertaining to 
the Manufacture, Manipulation, and Distribution of 
Illuminating Gas. Illustrated. z2mo, morocco 3 00 
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MOTT (H. A., Jun.) A Practical Treatise on Chemistry 
(Qualitative and Quantitative Analysis), Stoichi- 
ometry, Blow-pipe Analysis, Mineralogy, Assajring, 
Pharmaceutical Preparations, Human Secretions, 
Specific Gravities, Weights and Measures, etc. New 
Edition, 1883. 650 pages. 8vo, cloth 400 

MULLIN (JOSEPH P., M.E.) Modern Moulding and 
Pattern-making. A Practical Treatise upon Pattern- 
Shop and Foundry Work : embracing the Moulding 
of Pulleys, Spur Gears, Worm Gears, Balance-wheels, 
Stationary Engine and Locomotive Cylinders, Globe 
Valves, Tool Work, Mining Machinery, Screw Pro- 
pellers, Pattern-shop Machinery, and the latest im- 
provements in English and American Cupolas ; 
together with a large collection of original and care- 
fully selected Rules and Tables for every-day use in 
the Drawing Office, Pattern-shop, and Foundry. 
i2mo, cloth, illustrated 950 

MUNRO (JOHN, C.E.) and JAMIESON (ANDREW, 
C.E) A Pocket-book of Electrical Rules and 
Tables for the use of Electricians and Engineers. 
Seventh edition, revised and enlarged. With numer- 
ous diagrams. Pocket size. Leather 2 50 

MURPHY (J. G., M.E.) Practical Mining. A Field 
Manual for Mining Engineers. With Hints for In- 
vestors in Mining Properties. i6mo, morocco tucks. . i 50 

NAQUET (A.) Legal Chemistry. A Guide to the De- 
tection of Poisons, Falsification of Writings, Adulter- 
ation of Alimentary and Pharmaceutical Substances, 
Analysis of Ashes, and examination of Hair, Coins, 
Arms, and Stains, as applied to Chemical Jurispru- 
dence, for the use of Chemists. Physicians, Lawyers, 
Pharmacists and Experts. Translated, with addi- 
tions, including a list of books and memoirs on Toxi- 
cology, etc., from the French, by J. P. Battershall, 
Ph.D., with a preface by C. F. Chandler, Ph.D., 
M.D., LL.D. i2mo, cloth 200 

NEW ALL (J. W.) Plain Practical Directions for Draw- 
ing, Sizing and Cutting Bevel-Gears, showing how the 
Teeth may be cut in a plain Milling Machine or Gear 
Cutter so as to give them a correct shape, from end 
to end ; and showing how to ^et out all particulars for 
the Workshop without making any Drawings. In- 
cluding a full set of Tables of Reference. Folding 
Plates, 8vo., cloih 3 00 
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NEWLANDS (TAMES). The Carpenter's and Joiners' 
Assistant : being a Comprehensive Treatise on the 
Selection, Preparation and StrensTth of Materials, and 
the Mechanical Principles of Framing, with their 
application in Carpentry, Joinery, and Hand-Railing ; 
also, a Complete Treatise on Sines ; and an illustrated 
Glossary of Terms used in Architecture and Building, 
Illustrated. Folio, half mor 15 00 

NIB LETT (J. T.) Secondary Batteries. Illustrated. 

i2mo, cloth * I 50 

NIPHER (FRANCIS E., A.M.) Theory of Magnetic 
Measurements, with an appendix on the Method of 
Least Squares. i2mo, cloth i 00 

NOAD (HENRY M.) The Students' Text-book of Elec- 
tricity. A new edition, carefully revised. With an 
Introduction and additional chapters by W. H. 
Preece. With 471 illustrations. i2mo, cloth 4 00 

NUGENT (E.) Treatise on Optics ; or, Li^ht and Sight 
theoretically and practically treated, with the appli- 
cation to Fine Art and Industrial Pursuits. With 103 
illustrations. lamo, cloth i 50 

PAGE (DAVID). The Earth's Crust, a Handy Outline 

of Geology. i6mo, cloth 75 

PARSONS (Jr., W. B., C.E ) Track, a Complete Man- 
ual of Maintenance of Way, according; to the Latest 
and Best Practice on Leading American Railroads. 
Illustrated. 8vo, cloth 200 

PEIRCE (B.) System of Analytic Mechanics. 410, 

cloth 10 00 

PHILLIPS (JOSHUA). Engineering Chemistry. A 
Practical Treatise for the use of Analytical Chemists, 
Engineers, Iron Masters, Iron Founders, students and 
others. Comprising methods of Analysis and Valu- 
ation of the principal materials used in Engineering 
works, with numerous Analyses, Examples and Sug- 
gestions. 314 Illustrations. 8vo, cloth .....400 

PLANE tABLE (THE). Its Uses in Topographical 

Surveying. Illustrated. 8vo, cloth a 00 

PLATTNER. Manual of Qualitative and Quantitative 
Analysis with the Blow-pipe. From the last German 
edition, revised 'and enlarged, by Prof. Th. Richter, 
of the Royal Saxon Mining Academy. Translated by 
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No. 60.— STRENGTH OF WROUGHTIRON BRIDGE MEM- 
BERS. By 8. W. Robiuson, C.E. 

No. 61. -POTABLE WATER AND THE DIFFERENT 
METHODS OF DETECTING IMPURITIES. By 
Charles W. Folkhard. 

No. 62.— THE THEORY OF THE GAS - ENGINE. By 
Dougald Clerk. Secoud edition. With additional 
matter. Edited by F. £. Idell, M.E. 

No. 68.— HOUSE DRAINAGE AND SANITARY PLUMB- 
ING. By W. P. Gerhard. Fourth edition. Re- 
vised. 

No. 64.— ELECTRO-MAGNETS. By Th. du Moncel. 2d re- 
vised edition. 

No. 65.— POCKET LOGARITHMS TO FOUR PLACES OF 
DECIMALS. 

No. 66.-DYNAMO-ELECTRIC MACHINERY. By 8. P. 
Thompson. With notes by F. L. Pope. Third 
edition. 

No. 67.— HYDRAULIC TABLES jBASED ON *' KUTTER'8 
FORMULA." By P. J. Flynn. 

No. 68.— STEAM-HEATING. By Robert Briggs. Second 
edition, revised, with additions by A. R. Wolff. 

No. 69.— CHEMICAL PROBLEMS. By Prof J. C. Foye. 
Second edition, revised and enlarged. 

No. 70.-EXPLOSIVES AND EXPLOSIVE COMPOUNDS. 
By M. Bertholet. 

No. 71.— DYNAMIC ELECTRICITY. By John Hopkinson, 
J. A. Schoolbred, and R. E. Day. 

No. 78.— TOPOGRAPHICAL SURVEYING. By George J. 
Specht, Prof. A. S. Hardy, John B. McMaster, and 
H. F. Walling. 

No. 78.— SYMBOLIC ALGEBRA; OR, THE ALGEBRA OF 
ALGEBRAIC NUMBERS. By Prof. W. Cain. 

No 74._TESTING MACHINES : THEIR HISTORY, CON- 
STRUCTION, AND USE. By Arthur V. Abbott. 

No. 75.— RECENT PROGRESS IN DYNAMO-ELECTRIC 
MACHINES. Being a Supplement to Dynamo- 
Electric Machinery. By Prof. Sylvanus P. 
Thompson. 

No. 76.— MODERN REPRODUCTIVE GRAPHIC PRO- 
CESSES. By Lieut. James 8. Pettit, U.S. A. 

No. 77.— STADIA SURVEYING. The Theory of Stadia 
Measurements. By Arthur WInslow. 

No. 78. -THE STEAM-ENGINE INDICATOR, AND ITS 
USE. By W. B. Le Van. 

No. 79.-THE FIGURE OF THE EARTH. By Frank C. 
Roberts, C.E. 

No. 80. -HEALTHY FOUNDATIONS FOR HOUSES. By 
Glenn Brown. 
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